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Increasing demands have been placed on clinical laboratories servic- 
pedis tric units since the description of congenital agammaglobu- 
ia as a cause for repeated infections in infants (Bruton, 1952). The 

vantages and limitations of the various methods used in the measure- 

fent of gamma globulin have been discussed by Gitlin et al. (1959). 

Simple recognition of sera with lower than normal concentration of 
amma globulin is not sufficient; the method used must be accurate 
mough to measure concentrations of gamma globulin as low as 25-50 
ng.%. Both precipitation and paper electrophoresis methods are subject 

@error at this low concentration. In addition, as pointed out by Gitlin 

tal. (1959), at the present time it is impossible to correlate the electro- 

horetic properties with the immunologic characteristics of antibody 

Sbulins. Some antibodies may be outside the gamma globulins, electro- 

phoretically, but may cross react with sera prepared in animals from 
lectrophoretically pure gamma globulin. Conversely, some globulins 
may be characterized electrophoretically as gamma, but they may not 
tact immunologically like antibodies. 

An immunological method for the estimation of gamma globulin has 

been developed which depends upon the inhibition of a Coombs reaction 
bn sensitized erythrocytes (Wiener et al., 1949; Wiener and Gordon, 


1953; Taylor, J. F., 1959). This method can be made extremely sensitive 


in the low gamma globulin ranges. However, it requires a good supply 
pf anti-Rh serum specifically standardized against a pure anti-globulin, 
and must be carefully controlled at each of its three stages of reaction. 
For this reason, it is not applicable to the testing of small numbers of 
samples at infrequent intervals. While developing a quantitative Coombs 
mhibition method, the author received test kits of a latex reagent for 
le detection of gamma globulin+ which proved to be a practical sub- 
stitute. 

The reagent consists of polystyrene latex particles coated with anti- 
First Award Scientific Products Foundation, Blood Banking, 1961, First Award A.S.M.T., 1961, 
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body produced in rabbits against purified human gamma globulin, Such 
coated particles agglutinate when placed in contact on a slide with 
optimal concentrations of gamma globulin. Concentrations of gamma 
globulin, both greater than or less than optimal, cause less than maximal 
particle agglutination. The reaction is visible to the naked eye. The 
principle upon which the test is based is schematically represented in 
Figure 1. 

A screening test described by the manufacturer, uses three easily 
prepared dilutions of a drop of serum to differentiate sera containing 
less than 25 mg.% of gamma globulin from those containing between 
50 and 200 mg.%, and from normal serum containing from 600 to 1200 
mg.%. The details of the dilutions and interpretation of results are 
shown in Table I. The results obtained with this method in the normal 
ranges compared favorably with those obtained both with Coombs 
inhibition and electrophoretic technics. However, it was noted that the 
agglutination could be graded in 1+ to 3+ reactions. Occasional indt- 
vidual sera varied somewhat on repeated testings. In addition the broad 

TABLE I. 
Latex GG* Test 


DILUTIONS, according to package directions 


serum idrop ldrop / 1 drop 
NTERPRETATION 
buffer 2.5 cc O5ce 0.5 ce 
- Agummaglobulinemia 
(less than 25 mg.%) 
+ - - Hypogammaglobulinemia 
(50-200 mg.%) 
+ 4 Normal 
(600-1200 mg.%) 
+ +. Hypergammaglobulinemia 
(over 1200 mg.%) 
+ + Extreme hypergammaglobulinemia 


(over 5000 mg.%) 


* Registered Trademark, Hyland Laboratories. 
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range of normal (from 200-1200 mg.%) seemed to lack the precision 
desirable for examining sera of children. The importance of this can 
be seen from Figure 2 which shows the normal range of gamma globulin 
concentration from birth to the adult level. This figure is based on the 
data of Zak and Good (1959). 

It was felt that advantage could be taken of the observation that the 
degree of agglutination could be estimated, and that the variation of 
a few sera in repeated tests could be controlled by a more precise 
measurement of the serum dilutions. 

MATERIALS AND METHODS 
1. Latex Reagent Packaged Kit. 

Latex reagent, glycine-saline buffer for serum dilution, and divided 
slides as supplied in a kit by the Hyland Laboratories. 
2. Gamma Globulin for Standardization. 

A pure solution of gamma globulin was obtained from Ortho Pharma- 
ceutical Corp.* This was found to contain 18 gm. protein/100 ml, by 
both the Biruet and failing drop methods 

Individual dilutions in saline were prepared containing the following 
amounts of gamma globulin: 25, 50, 200, 400, 600, 800, 1000, 1200, 1400, 
1600, 1800, and 2500 mg.%. These comprised the standards for the test. 
3. Selection of Appropriate Dilutions of Sera for the Test. 

Following the basic pattern set up by the manufacturer of the latex 
reagent, five-fold dilutions were used. Using the 1000 mg.% gamma 
globulin standard, various dilutions of it were mixed with the latex 
reagent as described below; it was found that a 1:100 dilution of the 


‘Courtesy of Mr. Glen Hill. 
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1000 mg.% standard gave a ++ agglutination, a 1:500 gave a 
agglutination, and a 1:2500 dilution gave a trace (+) or negative (—) 
reaction. 


4. Procedure 

The dilution of unknown sera or of standards is made in the following 
manner: 

a. With a serologic pipette measure 2.0cc of the glycine-saline buffer 

into one tube, measure 0.4cc. into each of two additional tubes. 

b. Using a hemoglobin pipette wash 0.02 cc. of serum to be tested 

into the tube containing 2.0 cc. of glycine-saline buffer and mix well. 

c. Transfer 0.1 cc. with a serologic pipette to the second tube and 

mix well. 

d. Transfer 0.1 cc. from the second tube to the third tube with another 

serologic pipette and again mix well. 

Several 2” x 4” slides are furnished with the package test. These are 
divided into two rows of three squares each, so that two tests may be 
performed on one slide. Using melting point capillary tubes size 1.5-20 
x 100 mm., one drop of each dilution is placed on the slides starting 
with the highest dilution (1:2500) to the left, A separate capillary tube 
is used for each dilution. One drop of the latex reagent is added to each 
square. Starting at the left each square is mixed in order with the same 
toothpick. The slide is rocked back and forth in a circular motion for 
two minutes and then read for agglutination. 

The agglutination is very fine in the weaker reactions and, at first, 
it may be helpful to use a hand magnifying glass. The agglutination 
reactions are graded as follows: 

— a perfectly homogenous milky suspension. 


+ a milky background with traces of flakes, visible on tilting 
slide back and forth. 
| milky background with easily visible, but very fine flakes. 


++ a slightly clearer background with larger flakes. 

+-+-+ a much clearer background, flakes large. 

The most satisfactory lighting for reading agglutination is a strong 
cross light from below. 
5. Standardization of the Latex Reagent. 

Each gamma globulin standard listed above was diluted in glycine 
saline and tested as outlined in the procedure. 


RESULTS 

A typical standardization of the latex reagent with known concen- 
trations of gamma globulin is shown in Table II. This standardization 
furnishes a pattern of agglutination with which the results obtained 
with similar dilutions of a patient’s serum may be compared, A serum 
which gives the agglutination pattern of a standard solution is reported 
as having the concentration of gamma globulin indicated by a range. 
For instance, if the serum gives the agglutination pattern of the 600 
mg.% standard, it is reported as being in the 500-700 mg.% range. 
The standardization provided 12 ranges to which a patient’s serum 
may be assigned: 0-35, 35-75, 75-150, 150-300, 300-500, 500-700, 700-900, 
900-1100, 1100-1500, 1500-1700, over 1700 mg.%. 
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TABLE ll. 
Standardization of Latex GG* Test 


Mg.% of DILUTIONS 
GAMMA GLOBULIN 1: 1:500 


+ 


++ 4+ 


*Registered Trademark, Hyland Laboratories 


Five different lots of reagent have been standardized by the method 
reported here. The results are almost uniform for the concentrations of 
gamma globulin from 0 to 1000 mg.%. The reactions above this con- 
centration varied slightly for different lots. For example, with one 
lta ++ +++ + reaction was given by both the 1200 and 1400 mg.% 
standards of gamma globulin, while another lot gave these reactions 
with the 1400 and 1600 mg.% standards. Thus it is preferable to stand- 
ardize each lot of the reagent. One lot retested 1% years after the 
original standardization gave practically identical results indicating no 
loss of potency of the reagent over the period. 

Assignment of value depends upon “close” reading of agglutination 
and is considered an “estimate.” In interpreting the results, interpola- 
tions may be required since all sera lying within a range will not give 
identical degrees of reactions, but may vary by a trace (+) reaction in 
either direction, When the reaction falls between that of two ranges, we 
have chosen to interpolate and report the results as mid-way between 
the two ranges. For instance, if a serum should give a +++ + — reac- 
tion this would be reported as 200-400 mg.%, a +++ ++ — reaction 
would be reported as 400-600 mg.%, etc. At concentrations of gamma 
globulin below 1000 mg.% the results can be interpreted with a high 
degree of confidence, The close reading that is required can be accom 
plished with practice, and with practice results are reproducible. The 
results of repeated testing of the serum of a single donor and of a 1000 
mg.% standard are shown in Table III. On five occasions the reactions 
with the 1000 mg.% standard gave results which would have placed it 
in the 700-900 mg.% range. The difficulty encountered with the trace 
end-point is more likely to give a lower than a higher result. The tests 
of the serum of the same donor demonstrate the ease with which results 
are duplicable in those ranges where the end-point is not a trace reaction. 

A comparison of the results obtained with a group of sera when the 
test was performed according to the package directions and according 
to the modification reported here is shown in Table IV. The results 
obtained with the modified method are plotted according to age in 
Figure 2. According to package directions the hypogammaglobulinemic 
reaction is normal between the ages of one and six months, The four 
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TABLE iil. 
Reproducibility of Results on Repeated Testing Over a Period of One and One-Half Year; 


Serum Donor Gamma Globulin Reaction Interpretation 
Standard 1000 
5 ++++4 700- 900 mg.% 
32° ++++4+ 4 1100-1500 
5 ++4+4++ 4 1500-1700 
* These determinations were performed on specimens drawn on three separate occasions, 
‘These determinations were performed on a single specimen, and probably represent a tem 
porary increase in protein concentration of this donor, 


sera having a concentration of 0-35 mg.% by the modified method were 
correctly interpreted when the manufacturer’s directions were used 
Nine sera were found to be hypogammaglobulinemic by the manufac- 
turer’s method of testing. When tested by the modified method two had 
75-150 mg.% gamma globulin, five had 150-300, and two had 300-500. 
Of the two sera having 75-150 mg.% gamma globulin, that of the six 
year old would have been correctly interpreted as hypogammaglobuli- 
nemic ; however, the six month old patient would have been incorrectly 
considered normal for his age if the package directions for interpretation 
had been followed. The five having a concentration in the 150-300 mg.% 
range would be correctly interpreted by either method. In the 300-50 
mg.% range all four patients were normal for their age; however, the 
two reported as normal by the package test would be interpreted as 
having increased gamma globulin since they were under six months of 
age; whereas, in reality they were well within the normal range for 
their age. Among the 22 patients found to be normal by the manufac 
turer’s method, the two who were three months of age and had a con- 
centration of 900-1100 mg.% would have been reported as normal by 
the package test, while they were actually hypergammoglobulinemi 
for their age. This is likewise the case with the two year old who hada 
gamma globulin concentration of 1100-1500 mg.% according to the 
modified test. The results with the sera of all the other patients would 
have been correctly interpreted by either method. This emphasizes the 
necessity for the closer estimation of the gamma globulin concentration 
and the interpretation of results in relation to the age of the patient 


DISCUSSION 

The dilution of a serum according to the manufacturer’s directions 
results in a satisfactory screening method which will distinguish the four 
levels of gamma globulin content: agammaglobulinemia, hypogamme 
globulinemia, normal and hypergammaglobulinemia, This is adequatt 
for adults; but for a pediatric service a finer division is needed, espe 
cially in the lower concentrations. As shown in Figure 2, the newborm 
infant reflects his mother’s gamma globulin level and hence should have 
a concentration within the adult range of 600-1700 mg.%. This level 
gradually drops normally until the age of three or four months when tt 
reaches its lowest level of 200-600 mg.%. After this there is a gradual 
rise towards the adult level so that by 18 months of age the level should 
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TABLE IV. 
Comparison of Two Methods of Interpretation of the Latex Test for Gamma Globulin 


Interpretation when performed Interpretation when performed 


according to the standardized test according to package directions 
AGG HYPOGG NORMAL HYPERGG 
35 mge.% 4* 
35- 75 
75- 150 2 
150- 300 5 
300- 500 2 2 
500- 700 4 
700- 900 9 
900-1100 5 
1100-1500 2 
1500-1700 
over-1700 2 
*Number of patients 


reach 450-1100 mg.%. The dilutions of serum and the precise reading 
of the agglutinated outlined in this report distinguish between these 
critical levels of gamma globulin and allow a more accurate estimate of 
an infant’s concentration of gamma globulin. However, it was found 
that even when the test is performed under the described conditions it 
is unable to reflect consistently the state of treatment of patients with 
agammaglobulinemia. The amount of gamma globulin administered to 
a patient with agammaglobulinemia (150 mg./kg./month) which will 
protect against infection may result in only a 100-150 mg.% increase in 
strum gamma globulin concentration, Treatment does not supply 
enough gamma globulin to shift the patient to higher levels unless his 
original gamma globulin concentration was on the borderline between 
two ranges, or unless the test is performed a few days after treatment. 

Commercial Immune Gamma Globulin may be used, with little loss of 
accuracy in the low ranges, for standardization of the latex reagent. The 
total protein content can be determined by any good method; the 
material can be checked for purity by electrophoresis, and then the 
necessary dilutions can be made and the latex reagent standardized 
against them. 

Latex particles coated with anti-gamma globulin offers a readily 
available means of estimating the gamma globulin content of a serum. 
lt offers several advantages: rapid testing of small numbers of samples 
at infrequent intervals, stability, and good reproducibility. The modifi- 
tation of the test described here makes it particularly applicable to a 
pediatric service. The advisability of standardizing each lot is a disad- 
vantage as is the cost of such standardization. 


REPORTING OF RESULTS IN PEDIATRIC PATIENTS 


At the present time it is not known whether all gamma globulins are 
antibodies or whether the antibodies which are found in the beta and 
ipha globulin fractions are from an immunological point-of-view gamma 
globulin (Gitlin et al., 1959). Because this is an immunological test 


ears 
ere 
sed 
fac 
had 
500 
Six 
yuli- 
ctly 
tion 
g.% 
-500 
the 
1 as 
of 
for 
1fac 
con- 
by 


248 JANE F. TAYLOR 


which determines the globulins reacting with anti-gamma globulin what- 
ever their electrophoretic mobility may be, the results are reported as 
“gamma-reacting globulin.” To avoid misinterpretation of results due 
to the age of the patient, a reproduction of Figure 2 is placed on the 
report form and the patient’s gamma globulin estimation in relation to 
his age is indicated by a vertical line at the appropriate age. 


SUMMARY 


The standardization of a commercially available slide agglutination 
method for the estimation of gamma globulin in serum is described, 
The reagent consists of latex particles coated with anti-gamma globulin, 
The standardization involves the determination of the “pattern” of 
agglutination reactions of the reagent against standard concentrations 
of gamma globulin. This pattern provides eleven ranges of gamma 
globulin concentration into which a patient’s serum may be classified. 
These narrower ranges of estimate of the gamma globulin concentration 
of infants’ sera are desirable because of the physiological state of hypo- 
gammaglobulinemia through which infants pass during their first year 
of life. It is recommended that gamma globulin concentrations in serum 
be reported on a chart so the laboratory estimate may be compared 
visually with the normal values for age. 
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OBSERVATIONS ON SALMONELLAE AND RELATED 
BACTERIA* 


MAX LEVINE, Ph.D., Sc.D. ¢ 


The intestinal group of bacteria, comprising the facultative Gram- 
negative non spore-forming rods, has attracted attention of microbiolo- 
gists and the medical profession since the very beginnings of bacteriology. 
Thus, as early as 1884, Emmerich isolated what is now known as 
Escherichia coli var. neapolitanum, from the diarrhoeal stools of infants in 
Naples, Italy and considered it the cause of their affliction. The very 
next year (1885), however, Escherich observed that such bacteria, which 
he considered to be identical with that of Emmerich, were normal in- 
habitants of the intestinal tract and it was designated as Bacillus coli 
communis—the common bacterium of the colon—since rechristened 
Escherichia coli. 

Until very recently, all strains of E. coli were considered to be non- 
pathogenic, as long as they were restricted to the intestinal tract—a 
view which was held tenaciously until the early 1940’s, when it was 
proven that some strains, now referred to as types, were responsible for 
severe intestinal disturbances with a very high mortality (sometimes 40 
to 50%) in young children. In fact, one of the most virulent of these 
enteropathogenic E. coli types—now designated as E. coli 0-111 :B4— 
may well be identical with the organism to which Emmerich, in 1884, 
ascribed the cause of “cholerae infantum.” The point is that we should 
keep an open mind so that we may quickly grasp the significance of 
advances in microbiological techniques and be alert to their bearings on 
the detection of etiological agents of disease. This is especially well 
illustrated with respect to salmonellosis. 

I presume that some of you, as I was, were brought up in the tradi- 
tion that the primary enteric pathogens of man were the motile typhoid, 
paratyphoid A and paratyphoid B and the non-motile Shiga and para- 
dysentery (or Flexner) bacilli. The so-called febrile agglutination test is 
still permeated, to a considerable extent, by this concept. 

As you know, a typhoid antiserum in a dilution of 1-100 or 1-200 has 
frequently been observed to agglutinate paratyphoid B bacilli and vice 
versa, but these sera may agglutinate their respective antigens in dilu- 
tions of 1-10,000 or more. This quantitative difference was long stressed 
as a differential characteristic but this criterion has’ been found to be 
inadequate ; e.g., antisera for Para B and S. typhimurium, agglutinate each 
of these bacteria to full titer of the sera for their homologous strains. 
The differences in titers observed with related bacteria are not merely 
quantitative, but qualitative in nature. The agglutinins in antisera are not 
specific for the organism as a whole but rather for particular antigenic 
components of bacteria. Some of these antigenic bacterial components 
are associated with the body proper of the cell and are now referred to 
as Somatic or “O” antigens whereas others are components of the flagella 


*Presented at the Hawaii extension of the 29th Annual Convention of the ASMT, Honolulu, 
Hawaii, June 17-22, 1961. 


@Retired Director, Bureau of Laboratories Hawali State Department of Health. 
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and are designated as Flagellar or “H” antigens. There are also specific 
antigens in the capsular materials of some bacteria, as e.g. the “B” 
antigens of the coliform group of bacteria and the “V” antigens of the 
typhoid bacilli. It might be mentioned that the “O” antigens are heat 
and alcohol stable whereas the “H” & “V” antigens are labile to these agents, 

It was not until the early 1940's, that the multiplicity of salmonellae, 
shigellae and enteropathogenic FE. coli serological types was definitely 
established by Kauffmann in Denmark, utilizing the agglutinin absorp. 
tion technique of Castellani. When it is considered that there are about 
50 “O” and over 40 “H” antigens recognized in the Salmonella group 
of bacteria, the number of possible combinations is tremendous and it is 
not surprising that well over 400 Salmonella types have been recognized. 
A similar situation exists with respect to the Shigella and coliform 
groups. It should also be mentioned that it has become customary to 
designate Salmonella types by the name of the town or area where they 
were first isolated—S. panama, S. montevideo, S. california, ete —whereas 
the enteropathogenic EF. coli types are designated by their antigenic com 
ponents—0111 :B4; 055 : BS, etc. 


Significance of Type Recognition 

The importance of recognizing serological types is well illustrated by 
our experience on this island of Oahu during the 12 year period 1948-59. 
Thus we have encountered only 27 individuals who were harboring the 
classical salmonella strains 


Typhoid 19 (10 cases and 9 carriers) 

Para A - 1 (case) 

Para B - 7 (5 cases and 2 carriers) 


but salmonellae were isolated from 3,028 other individuals. That sal- 
monellosis would be considered a minor, in fact insignificant, problem 
had we restricted our attention, as is even now done in many communi- 
ties, to the above classical types, is evident whereas, actually, salmonel- 
losis constitutes a very important public health problem in our country. 
The salmonellae, detected in the 3,055 cases and carriers, were dis- 
tributed among 39 different Salmonella types but six of these—S. typhi- 
murium, S. derby, S. panama, S. montevideo, S. oranienburg and S. anatum 
accounted for about 83% of the findings. 


Individuals Found to be Harboring Various Salmonella Types 


S. typhimurium .............. 19 
363 S. paratyphi (Para A)........ 
S. panama ..................583 S. schottmuelleri (Para B).... 7 
S. montevideo ...............259 30 other Salmonella types... . .527 


The Importance of Epidemiological Follow-Up 


Salmonella typing was initiated in the Hawaii State Department of 
Health Laboratories in 1948 and a Salmonella Typing Center was recog- 
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nized in 1950. Physicians were apprised of the available facilities and 
repeatedly requested to submit specimens from suspected cases. Of the 
3055 individuals found to be harboring salmonellae, 1421 (46.5%) were 
among specimens submitted from symptomatic patients by hospitals or 
physicians and are therefore considered in the category of “Recognized 
Cases.” An almost equal number—1,418 (46.4%)—was detected by 
epidemiological follow-up which disclosed 552 “Missed Cases” (individ- 
uals with a history of recent diarrhoeal symptoms) and 866 who were 
carriers. The remaining 216 (7.1%) positive findings, comprising 12 
“Missed Cases” and 204 carriers, were from specimens submitted by 
individuals working in the dairy industry or requesting permits to go on 
the watersheds. 


Age Distribution of Salmonellosis 

In 1942, the entire population of Hawaii was TAB vaccinated i.e., 
against typhoid, paratyphoidA and paratyphoid B, under Army auspices 
and such vaccination was made compulsory at age three. This program 
has been continued by the Health Department and vaccination at an 
earlier age (1 year) recommended. During the period under considera 
tion, we are therefore dealing with three population groups—non- 
vaccinated infants; a 1 to 4 year age group of which a small portion had 
been vaccinated; and the population over 4 years, all of whom were 
presumably TAB vaccinated. 

The effect of vaccination against the components of the vaccine is 
manifest by the very low incidence of typhoid and the paratyphoids A 
and B previously referred to. Such protection as might be conferred 
against other salmonellae would naturally be expected to be restricted 
to other types in salmonella groups A, B and D which are represented 
in the TAB vaccine. 

The group under 4 years of age, which comprised about 13% of the 
population accounted for 41% of the positive findings of salmonellae of 
Groups A, B and D, whereas those vaccinated (over 4 years of age) 
which comprised 87% of the population contributed only 59% of the 
positive findings in these salmonella groups. It should further be noted 
that, whereas a very large proportion (91%) of the unvaccinated were 
active cases, about 50% of the vaccinated population found to be har- 
be-ing salmonellae of Groups A, B and D were carriers. This indicated 
both evidence of partial protection and the need for TAB revaccination. 


Limitations of the Serological Examination as a Diagnostic Criterion 


When I was first introduced into the mysteries of laboratory serological 
diagnostic procedures, a microscopic slide (or macroscopic tube) 
agglutination titer of 1:40 or 1:50 was considered diagnostic for typhoid. 
This concept was carried over to tentative diagnosis of the paratyphoids 
and dysentery bacilli. TAB vaccinated individuals may naturally be 
expected to show agglutination of salmonellae present in the vaccine and 
it has therefore, sometimes, been suggested that the significant titer be 
raised to 1:80 or possibly 1:160, but diagnosis primarily on the basis of 
serum agglutination is not very dependable and, to the extent that it 
might serve to discourage attempts at cultural isolation of the etiological 
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agents, it may lead to serious error. For example, we have isolated § 
panama and S. typhimurium from the blood and spinal fluid of a number 
of indivduals. What might the agglutination titers of such patients’ 
sera, with the typhoid or para B organisms, be expected to show? Con. 
sidering that the S. typhi and S. panama have several common “(Q” 
antigens and S. typhimurium and S. para B have a goodly number of 
common “OQ” and “H” antigens, high agglutination titers against the 
strains employed in the so-called febrile agglutination test—typhoid and 
para B—may well be expected, and actually do, occur, whereas the 
patients may actually be suffering with S. panama or S. typhimurium 
infections. 

A case which occurred on the island of Maui might well serve to 
illustrate the fallacy of specific diagnosis on the basis of agglutination 
titers. The patient was a TAB vaccinated individual who was suspected 
of being a typhoid case on the basis of 


The organism isolated proved to be S. panama which has two somatic 
“OQ” antigens, IX and XII, in common with S. typhi—a fact which 
readily accounts for a rise in titer against S. typhi in the TAB immunized 
individual. It may be noted, however, that the agglutination test might 
serve to differentiate these organisms on the basis of their “H”’ antigens 
which are distinctly different—“d” for S. typhi and 1, v; 1,5 for S. panama 
and it is significant that in the case in question the titer against the 
“H” antigens for S. panama was 1 :5120. 

The antigenic components of Para B are “O” antigens IV, V, XII— 
and “H” antigens b:1 and 2; S. typhimurium has “O” antigens IV, V, and 
XII and “H” antigens i; 1, 2, and 3. Thus, these two salmonellae possess 
five antigens in common. Infection with either organism would therefore 
show a high serum titer against both strains. This brings to mind a phrase 
which I was told was a motto of the French surete (police) when investi- 
gating a crime, namely—“Find the woman involved.” So, in ascertaining the 
etiological agent of enteric disease we might well say find the specific 
organism involved and do not depend primarily on the serum agglutina- 
tion titer. 

An interesting instance illustrative of the hazard of diagnosing on the 
basis of agglutination titers is a case on the island of Hawaii, which 
was said to have had a typhoid “O” titer of 1:10,240 and “H” titer of 
only 1:80 but it turned out to be a case of trichinosis. A similar episode 
was experienced at one of the local hospitals and an especially interest- 
ing case was reported by Dr. Kushlan of New Haven, Connecticut, in 
the Journal of the American Medical Association in 1953. He stated 
that the individual had taken sick on Christmas, 1952, and was hos 
pitalized with a fever of 102-103°F about two weeks later (Jan. 9, 1953). 
The serum agglutination titers were entirely negative for both “O” and 
“H” typhoid antigens on admission to the hospital but rose to 1:32 
for both the “O” and “H” a month later—a phenomenon which would 
ordinarily be considered indicative of probable infection with the 
typhoid organism—but this case was finally, definitely diagnosed as 
trichinosis. 
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Enteropathogenic E. coli 


In the opening remarks it was mentioned that Emmerich, in 1884, 
isolated a coliform organism from the diarrhoeal stools of infants suffer- 
ing with what was then called “cholerae infantum” and that he con- 
sidered the organism to be the etiological agent. It was not until 1945, 
however—60 years later—that Bray, in England, employing the Kauff- 
mann antigen typing technique which was found so useful in differentiating 
Salmonella types, established a definite relationship between infant 
diarrhoeas and specific serological types of E. coli. It is therefore interest- 
ing to note that what is now known as E. coli 0111:B4, which was one of 
the first enteropathogenic E. coli types recognized, seems to be closely 
related to, and probably identical with, what has long been known in 
the literature as FE. coli var. neopolitanum. Thus Emmerich, way back in 
1884, might have been right after all. 

The importance of the enteropathogenic E. coli as etiological agents is 
well illustrated by the experience reported from the Children’s Hospitals 
in Cincinnati and Detroit. 

Thus, in Cincinnati, during the eight month period, March 1954 to 
October 1954, enteric pathogens were isolated from 268 infants and 
young children—66 Salmonella, 77 Shigella and 125 enteropathogenic 
E. coli. There were almost as many children with enteropathogenic E. coli 
as Salmonella and Shigella together. 

In the Detroit Children’s Hospital, enteropathogenic E. coli were 
isolated from 106 young children whereas salmonellae were detected in 
only 10 and shigellae in but 4. Thus, there were about 7.5 times as many 
children infected with the enteropathogenic E. coli as were suffering from 
Salmonella and Shigella. 

In February 1957 we experienced an outbreak of diarrhoea due to 
enteropathogenic E. coli, the intial case being due to E. coli type 0111 :B4. 
Stool specimens were examined from all children hospitalized, the hos- 
pital personnel, and new admissions for a 20 month period, during which 
119 cases and 57 carriers were detected among children and 2 hospital 
employees. Of these, 99 (77.1%) of the cases and 25 (43.8% of the car- 
riers were due to E. coli 0111:B4 and 6 other enteropathogenic E. coli 
types—O55 :B5, 086 :B7 ; 026:B6; 0126:B16; 0125:B15 and 0128:B&8—were 
also detected. The importance of this relatively neglected group of 
etiological agents of diarrhoeal disease is evident. It cannot be urged too 
strongly that if the classical enteric pathogens—Salmonella and Shigella 
—are not found, a thorough search for enteropathogenic E. coli should 
certainly be instituted. 


Antagonisms Among Enteric Pathogens 


In 1925, Gratia, a Belgian microbiologist, observed that some coliform 
strains were antibiotic against other coliforms and he designated the 
active products as colicines—i.e. coli-killers—a sort of family quarrel it 
seemed. It has since been demonstrated that some of these colicine- 
producing strains are markedly antibiotic against salmonellae and 
shigellae. Thus, we have isolated E. coli strains from water and stools 
which were antibiotic against 85% to 100% of 27 Shigella types, about 
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90% of 55 Salmonella types and each of 7 enteropathogenic E. coli types 
which were examined for susceptibility to these lethal agents. 

The incidence of colicine producing strains is apparently much higher 
among hogs than man. Thus, of 325 rectal swabs from hogs, 48.5% 
contained colicine producing strains that were antibiotic agains 
Shigella sonnei compared with only 12.6% of 1,660 human fecal speci. 
mens. The incidence of colicine producing strains antibiotic against the 
typhoid bacillus was 22.5% of the hog and only 2.5% of the human 
specimens. 

The following is an interesting possible industrial application of 
colicine production. In the preparation of spray-dried egg white two 
problems have been encountered—browning, due to caramelization of 
contained glucose and survival of salmonellae, if present in the raw 
materials. That the glucose could be fermented out by E. coli has been 
known for some time. One of my former students, Dr. M. N. Mickelson 
of the Midwest Research Institute of Kansas City, Mo., conceived the 
idea of utilizing a colicine producing E. coli strain for removal of the 
glucose and requested several of our cultures. In two papers, which 
have appeared in the November, 1960, number of Applied Microbiology, 
he reports the successful simultaneous removal of glucose and elimina- 
tion of salmonellae by fermentation of egg white with a colicine produc- 
ing, non-pathogenic strain of FE. coli, preparatory to drying. So, since we 
apparently have to harbor E. coli in our intestinal tracts, maybe we will 
learn, some day, how to insure the persistence of only wholesome 
colicine producing strains which are antibiotic against the pathogenic 
types of intestinal bacteria. 
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BYLAWS 
OF THE 
AMERICAN SOCIETY OF MEDICAL TECHNOLOGISTS 


ARTICLE I 
Name 
The name of this corporation is American Society of Medical Tech- 
nologists. 
ARTICLE II 
Purposes 


The purposes of this Society are to promote higher standards in clinical 
laboratory methods and research; to elevate the status of those specializing 
in medical laboratory technique; to create mutual understanding between 
the medical technologist and physicians and all others who are employed in 
the interest of individual or public health; to issue charters to constituent 
societies; to promote the mutual aid and benefits of its members; in general 
to do anything and everything necessary and proper to the conduct of a 
society of this nature, and for the purpose of attaining or furthering any of 
its objects to do any and all other acts and things, and to exercise any and 
all other powers which now or hereafter may be authorized by law. 


ARTICLE III 
Constituent and Branch Societies 


Section 1. This Society shall be composed of constituent societies and 
of such branch societies as shall be organized and sponsored by the constitu- 
ent societies. 

Section 2. There may be one, and only one, constituent society in each 
geographically defined state, District of Columbia, territory, possession or 
dependency of the United States and in each foreign nation. Any number of 
branch societies may be organized by a constituent society within the 
boundary of its geographical area. 

Section 3. The name of each constituent society shall contain the geo- 
graphical location thereof and the words “medical technologists,” or the 
equivalent of these words. A constituent society may use the name of divi- 
sion of the American Society of Medical Technologists. 

Section 4. A constituent society can be organized by three or more 
persons eligible for active membership in this Society. These persons shall 
petition for permission to organize a constituent society on a form supplied 
by the executive secretary which shall be submitted to the chairman of the 
Board of Directors and be approved by that Board. The petition shall be 
accompanied by an application fee of $5.00. When the petition has been 
approved, six copies of their proposed constitution and bylaws or, if the 
group wishes to become incorporated, six copies of their proposed articles of 
incorporation and bylaws shall be submitted to the constitution and bylaws 
committee of this Society accompanied by a list of officers and charter mem- 
bers. The committee shall bring a report and a recommendation concerning 
the chartering of this group to the House of Delegates at the next Annual 
Session of the Society. 

Section 5. A charter for the organization of a constituent society may 
be granted only by the House of Delegates. 

Section 6. The duties and functions of a constituent society are defined 
as follows: 

(a) It shall send to the executive secretary of this Society the names and 
addresses of its officers not more than two weeks after their election, and 
the names and addresses of its committee chairmen not more than two weeks 
after their appointment. 

(b) It shall send dues to the executive secretary within two weeks after 
members have paid, together with a duplicate, typewritten, classified list of 
such members with their addresses and registry numbers or degree statuses. 
(c) It shall provide for the types and qualifications for membership except 
that it may grant active membership only to persons who meet the require- 
ments for active membership in this Society, that only active members shall 
have the privilege of voting and holding office in the society; and all mem- 
bers of a copstituent society shall abide by the Code of Ethics of this Society. 
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(d) It shall sustain its status with this Society by maintaining a constitution 
and bylaws in harmony with the Bylaws of this Society and by maintain- 
ing adequate supervision over the branch societies which have been organ- 
ized under its direction to insure that their constitutions and bylaws are 
kept in harmony with the Bylaws of this Society. The types of membership 
and qualifications for membership in a branch society shall be determined 
by the constituent society under which it is organized, except that all mem- 
bers of a branch society must abide by the Code of Ethics of this Society. 
(e) It shall submit to the chairman of the Constitution & Bylaws Com- 
mittee of this Society twelve copies of all proposed amendments to the 
constitution and bylaws of the constituent society at least sixty days before 
the approval of such committee is desired. These amendments should be 
submitted in context. When the proposed amendments have been approved 
they may be adopted. A constituent society shall report the adoption of any 
amendments to its constitution and bylaws to the chairman of the Constitu- 
tion & Bylaws Committee and must submit a copy of its amended con- 
stitution and bylaws for filing in the executive office of this Society within 
two weeks after their adoption. 

(f) It shall send annually before September 15th to the executive secretary 
a charter fee of $1.00 which provides for the renewal of its charter. 

Section 7. This Society shall be empowered to revoke the charter of a 
constituent society by a two-thirds majority vote of the House of Delegates 
provided the Board of Directors by a two-thirds vote favors the revocation 
of such charter and provided, further, that such constituent society shall 
have had at least thirty days notice of the charges filed against it and shall 
have had an opportunity to be heard and to defend itself before the House 
of Delegates. The charter of a constituent society may be revoked for any 
of the following causes: 

(a) Failure of such society to require that all its members abide by the 
Code of Ethics of this Society. 

(b) Adoption by the constituent society of policies or procedures contrary 
to the purposes of this Society. 

(c) Failure of the constituent society to cooperate reasonably with this 
Society. 

Section 8. Any constituent society whose charter has been revoked may 
be reinstated by a two-thirds vote of the House of Delegates upon applica- 
tion, provided such society is no longer in default and pays all expenses in- 
curred, plus a reinstatement fee of five dollars ($5.00). 

Section 9. Any constituent society shall revoke the charter of a branch 
society organized under its direction for failure of the branch society to 
comply with both the Code of Ethics of this Society and the bylaws under 
which the branch society was organized and amendments thereto. 


ARTICLE IV 

Membership 
aan 1. The membership of this Society shall consist of the following 
classes: 
(a) Active Member. Any person who (1) is registered M.T. (ASCP) by 
the Registry of Medical Technologists of the American Society of Clinical 
Pathologists and is in good standing with that Registry, or (2) possesses 
a master’s or higher degree in microbiology, biochemistry, hematology, 
histology, parasitology, or serology from an accredited college, or (3) holds 
a certificate in chemistry or microbiology from the Registry of Medical 
Technologists of the American Society of Clinical Pathologists, and is in 
good standing with that Registry, or (4) holds a limited certificate in histo- 
logic technique or a certificate in blood banking, or exfoliative cytology 
from the above mentioned Registry and has ninety or more semester credit 
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hours from an accredited college, of which at least twenty-seven hours are 
in science including chemistry and/or biology, with lecture and laboratory 
in each, shall be eligible for active membership in this Society provided, 
further, that he is an active member of the constituent society of the geo- 
graphical area in which he is employed or resides if there be a constituent 
society in such area. An active member shall have all the rights and privileges 
of this Society. 

(b) Affiliate Member. Any person who holds a certificate from and is in 
good standing with the Board of Registry of Medical Technologists of the 
American Society of Clinical Pathologists without meeting the requirements 
for active membership in this Society shall be eligible for affiliate member- 
ship in this Society provided that he is a member of the constituent society 
of the geographical area in which he is employed or resides if there be a 
constituent society in such area. An affiliate member is entitled to all the 
privileges of membership in this Society with the exception of voting, hold- 
ing office, and serving on any Board or standing or special committee of this 
Society. 

(c) Student Member. Any person enrolled in an approved School of Medical 
Technology or in an undergraduate program which is pre-requisite to 
enrollment in an approved school is eligible for student membership in this 
Society. He may enjoy this membership until he becomes a registered M. T. 
(ASCP) by the Board of Registry of Medical Technologists of ASCP or until 
he becomes ineligible to take the examination for such registration. Upon 
successful completion of the Registry examination he shall automatically 
be billed for active membership in this Society. A student member is 
entitled to all the privileges of membership in this Society except voting, 
holding office, and serving on any Board or standing or special committee of 
this Society. 

(d) Honorary Member. Any person who has made an outstanding contribu- 
tion to the field of laboratory medicine by his research or by his service to 
the profession of medical technology may be recommended for honorary 
membership in this Society. Recommendations for honorary membership may 
be made by a constituent society or by the Board of Directors. A recom- 
mendation accompanied by qualifications shall be sent to the recording sec- 
retary of this Society not less than thirty days before the Annual Session. 
Honorary members shall be elected by a two-thirds vote of the House of 
Delegates. They shall be elected every third year beginning in 1954. The 
year when honorary members are elected, each constituent society and also 
the Board of Directors shall be entitled to present the name of only one can- 
didate for this honor. Honorary members shall not exceed in number one per 
cent of the active members of the Society in good standing at the time of 
their election to honorary membership. An honorary member shall be in- 
formed of his election by the recording secretary who shall send him a cer- 
tificate of honorary membership signed by the president and the recording 
secretary. He shall enjoy all the privileges of membership except voting, 
holding office and serving on any Board or standing or special committee of 
this Society. He shall be exempt from payment of annual dues. 

(e) Corresponding Member. Any person who is resident of, and employed 
as a medical technologist in, a foreign country, who is in good ethical stand- 
ing, and who is a member of a government-and/or medical association- 
recognized association of medical technologists in that country, shall be 
eligible tor corresponding membership in this Society. He shall make appli- 
cation through the association of which he is a member. A corresponding 
member shall enjoy all the privileges of this Society except voting, holding 
office, serving on any Board or standing or special committee of this Society 
or any of its activities from which he might be excluded by laws governing 
aliens. A corresponding member shall forfeit all privileges of membership 
upon changing his place of residence or employment to a geographical area 
where there is a constituent society of this Society. 

Section 2. Application for active or affiliate membership in this Society 
shall be made on a form prescribed by this Society. The transmittal to the 
executive secretary of a list of active and affiliate members in good standing 
in a constituent society, together with their annual dues shall establish them 
as members of this Society. 
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Section 3. Application for student membership in this Society shall be 
made on a form prescribed by this Society. The transmittal of this applica- 
tion to the executive secretary of this Society together with the required 
amount of dues shall establish him as a student member of this Society. 

Section 4. Any member of this Society whose conduct is detrimental to 
this Society may be expelled by a two-thirds vote of the House of Delegates 
provided he has been given thirty days notice, signed by a majority of the 
members of the Board of Directors and sent by registered mail, stating the 
charges filed against him and informing him of the date of the meeting when 
his expulsion will be voted upon. The member so charged shall have the 
privilege of appearing before the House of Delegates and he may present 
his defense in person or through other active members of the Society of his 
selection. 

Section 5. Any person who has been expelled from membership may 
be reinstated upon adoption by a two-thirds vote of the House of ideas 
of his application for membership, provided the same is accompanied by 
annual dues to this Society plus a reinstatement fee of five dollars ($5.00). 


ARTICLE V 
Code of Ethics 

Being fully cognizant of my responsibilities in the practice of Medical 
Technology, I affirm my willingness to discharge my duties with accuracy, 
thoughtfulness, and care. 

Realizing that the knowledge obtained concerning patients in the course 
of my work must be treated as confidential I hold inviolate the confidence 
(trust) placed in me by patient and physicians. 

Recognizing that my integrity and that of my profession must be pledged 
to the absolute reliability of my work, I will conduct myself at all times 
ina manng appropriate to the dignity of my profession. 


ARTICLE VI 
Meetings 

Section 1. The Society shall hold an Annual Session which shall include 
one or more general or scientific meetings of the members and not less than 
two meetings of the House of Delegates, at least two of which shall be held 
on different days. The Annual Session shall be held at the time and place 
determined by the House of Delegates at any preceding Annual Session. 
Emergency changes concerning the time and place of an Annual Session 
may be made by the Board of Directors. 

Section 2. The Board of Directors shall meet within the week following 
the sine die adjournment of the House of Delegates to transact necessary 
business and shal] hold a meeting within the two weeks prior to the first 
meeting of the House of Delegates at each Annual Session, and may, if 
necessary, have an interim meeting between the post and pre-convention 
meetings to be called by the president. 

Section 3. The Advisory Council shall meet within the week following 
the sine die adjournment of the House of Delegates to transact necessary 
business and shall hold a meeting within two weeks prior to the first meeting 
of the House of Delegates of each Annual Session. 


ARTICLE VII 
Finances 


Section 1. The dues for active and affiliate membership in this Society 
shall be twelve dollars ($12.00) per annum. 

Section 2. (a) Dues for student membership in this Society shall be 
$3.00 per annum. (b) Any dues paid by a student member who becomes 
eligible and applies for active membership prior to January 1 will be refunded 
ra the basis of $.25 per month for any overlapping period retroactive to 

uly 1. 

Section 3. The dues for corresponding membership in this society 
shall be four dollars ($4.00) per annum. 

Section 4. (a) Dues to this Society shall. be payable to the treasurer 
of the constituent Society of the geographical area in which the member is 
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employed, resides, or maintains his status as a student, or in the event no 
such constituent society exists, to the executive secretary of this Society. 

(b) Annual dues for active, affiliate and corresponding members to this 
Society are payable on or before July 1 of each fiscal year. 

(c) Dues for a student member may be renewed at the end of 12 months 
for another year, provided he has not in the interim become eligible for 
active membership in this Society. 

Section 5. (a) Any active, affiliate, or corresponding member who 
cannot pay dues for the current fiscal year shall notify this Society by send- 
ing written notification direct to the executive secretary not later than Sep- 
tember Ist of that year. 

(b) Any active, affiliate, or corresponding member who fails to pay annual 
dues to this Society by September Ist shall have his name removed from the 
membership list. 

(c) A person whose name has been removed from the membership list of 
this Society may be reinstated at any time provided he meets the require- 
ments for membership of both his constituent society and this Society. Un- 
less a person has previously resigned, to be reinstated in this Society he shall 
pay current annual dues to his constituent society with any back dues or 
reinstatement fee the constituent society may require, and current year’s 
dues to this Society plus a reinstatement fee of two dollars to this Society. 
(d) Any active or affiliate member who changes his residence or place of 
employment to another state, territory or nation shall become a member of 
the constituent society of his new residence or place of employment for the 
remainder of the fiscal year without further payment of dues. 

Section 6. A new applicant elected to active, affiliate, or correspond- 
ing membership in this Society after January Ist and prior to May Ist shall 
pay one-half of the annual dues to this Society for the remainder of the 
fiscal year. 

Section 7. An applicant elected to active, affiliate, or corresponding 
membership in this Society between May Ist and June 30th shall pay annual 
dues for one year which shall entitle him to all the privileges of his respec- 
tive membership for a period up to fourteen months. He shall pay no further 
dues to this Society until the second fiscal year following the date of his 
application. 


ARTICLE VIII 
Officers 

Section 1. The officers of this Society shall be president, president- 
elect, recording secretary and treasurer. 

(a) The president shall be the chief executive of this Society and shall pre- 
side at all meetings of the Board of Directors and of the House of Delegates. 
He shall be an ex officio member of all standing and special committees 
except the nominations committce. He shall set up such standing commit- 
tees as are provided for in the Bylaws except the nominations committee. 
He shall appoint with the approval of the Board of Directors, such special 
committees as are needed. 

(b) The president-elect shall, during his term of office, familiarize himself 
with the duties which shall devolve upon him as president. In the event of 
the death, resignation or total disability of the president, the president-elect 
shall perform the duties of, and have the same authority as, the president. 
(c) (1) The recording secretary shall act as secretary at all meetings of the 
Board of Directors and of the House of Delegates. 

(2) He shall keep in permanent form in his possession a record of all 
minutes taken at all meetings at which he serves, and shall provide each of 
the members of the Board of Directors and the executive secretary with a 
copy of these minutes within thirty days after the close of the Annual Ses- 
sion at which the minutes were taken. 

(3) He shall, assisted by the minutes committee, prepare an abstract 
of the minutes to be published and distributed to the membership. 

(4) He shall carry on such correspondence as shall be authorized by 
the House of Delegates and Board of Directors of this Society. 
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(5) To aid the recording secretary in the keeping of an accurate record 
of the annual meetings of the House of Delegates the Society shall employ 
a mechanical recording device or an expert stenographer to record all the 
proceedings of the meetings of the House of Delegates. Such record shall be 
delivered to the president of this Society by the stenographer within sixty 
days after the close of an Annual Session. The president shall within sixty 
days after receipt of the record transmit the same to the executive secretary 
to be filed in the executive office. 


(6) In the event of the simultaneous inability of both the president and 
the president-elect to perform the duties of president, the recording secretary 
shall perform the duties of, and have the same authority as, the president. 


(d) The treasurer shall receive, record and have charge of all funds of this 
Society. He shall deposit these funds in a bank designated by the Board of 
Directors and pay all bills approved by the Board of Directors or the House 
of Delegates upon receipt ppt at signed by the chairman of the Board. 
He shall be bonded at the expense of the Society. He shall, within sixty days 
previous to the Annual Session, have his accounts audited by a public ac- 
countant at the expense of the Society. He shall submit to the House olf 
Delegates at each Annual Session an itemized statement of all receipts and 
expenditures of the Society for the year just ended, and a copy of this 
itemized statement shall be distributed to each delegate prior to the reading 
of the report. At the end of his term of office he shall have a final interim 
audit of his accounts and shall deliver his current records and all cash on 

hand to his successor, All other records in his possession shall be transmitted 
to the executive secretary to be filed in the executive office. He shall serve as 
an EX OFFICIO member of the Finance Committee during his term of 
office, disregarding the amount of time he may have served as an appointed 
member of that committee prior to his election to office. 


(e) At the end of the term of office by expiration or otherwise each officer, 
except the treasurer, each Board member and Council member, shall deliver 
his official records and correspondence to his successor for transmittal to the 
executive secretary to be filed in the executive office. 


Section 2. Eligibility for Office. Any person who is, and for at least 
three years prior to his election or appointment has been, an active member 
of this Society shall be eligible to hold office. 


Section 3. Method of Election. 


(a) All officers of this Society shall be elected by the House of Delegates 
at the Annual Session of this Society. 

(b) An official list of nominees for each office shall be presented to the 
House of Delegates by the nominations committee, the list of candidates and 
their qualifications having been sent to each member of this Society at least 
sixty days before the Annual Session. Nominations may be made from the 
floor. The qualifications of all persons nominated from the floor shall be 
presented to the House of Delegates at the time such nominations are made. 


(c) The election of officers by the House of Delegates shall be conducted 
by an elections committee consisting of five members of the House of Dele- 
gates appointed by the chair. 


(d) Election shall be by ballot and a majority of votes cast clects. If none 
of the candidates for a certain office receives a majority vote on the first 
ballot, the candidate with the lowest number shall be eliminated and ballot- 
ing shall continue until a candidate receives a majority of the votes cast. 
In the event of a tie, election shall be determined by lot. 


Section 4. Term of Office. 
(a) The president-elect shall be elected for a term of one year and, except 
in the event of a vacancy in the office of president by death, resignation 
or total disability, he shall serve for one year as president-elect and then 
automatically succeed to the office of president. 
(b) The recording secretary shall be elected for a term of one year. He may 
be reelected. He shall not serve in this office for more than two years. 
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(c) The treasurer shall be elected for a term of three years. He may be 
reelected. He shall not serve in this office for more than six years. 
(d) The term of office of any officer of this Society elected at an Annual 
Session shall begin with the sine die adjournment of the House of Delegates 
at such Annual Session. 

Section 5. Filling of Vacancies. 
(a) In the event of the death, resignation or total disability of the presi- 
dent, the president-elect shall become the president of this Society for the 
remainder of the year of the president’s term of office and for the following 
year, and the Board of Directors shall elect by majority vote a president- 
elect to serve for the remainder of the year in which the vacancy occurs. At 
the next Annual Session following the occurrence of the vacancy in the 
office of president, the House of Delegates shall elect a president-elect for 
a term of one year. 
(b) In the event of the simultaneous removal during their term of office of 
both the president and the president-elect by death, resignation or total dis- 
ability, the recording secretary shall become the president of this Society for 
the remainder of their term of office. The Board of Directors shall by ma- 
jority vote elect a president-elect from the slate of nominees for that office 
from the previous election and a recording secretary from the slate of nomi- 
nees for that office from the previous election, both of whom shall be elected 
to serve for the remainder of the year in which the vacancies occur. 
(c) In the event of removal from office of the recording secretary by death, 
resignation or total disability, the Board of Directors shall by majority vote 
elect a recording secretary from the slate of nominees for that office from 
the previous election to serve for the remainder of the year in which the 
vacancy occurs. 
(d) In the event of removal from office of the treasurer by death, resigna- 
tion or total disability, the Board of Directors shall by majority vote elect a 
treasurer from the slate of nominees for that office from the previous elec- 
tion to serve for the remainder of the term of office for which his prede- 
cessor was elected. 


ARTICLE IX 
Executive Secretary 


Section 1. The executive secretary shall be elected by the Board of 
Directors, shall serve under a written contract, and, subject to the action 
of the House of Delegates, shall be under the supervision and control of the 
Board. He shall, under the direction and control of the House of Delegates 
and the Board of Directors, maintain a central office for the Society in 
which the records, properties, bonds and legal papers of the Society shall be 
preserved in properly maintained files. He shall do the administrative work 
necessary to the operation of the Society and shall be the business manager 
of the official publication. 

Section 2. The executive secretary shall contract for technical exhibits 
for the Annual Session of the Society and, working with the local chairman 
of exhibits, shall arrange for all technical exhibits. All receipts from technical 
exhibits shall go into the treasury of this Society. 

Section 3. The executive secretary shall be included as a non-voting 
member of the Board of Directors and of the Advisory Council. 

Section 4. The executive secretary shall distribute to the president, the 
president-elect and the other officers, and to the committee chairmen and 
to Advisory Council members, the names and addresses of the officers and 
committee chairmen of constituent societies as soon after October 1 as their 
membership status in this Society can be determined, and such lists prepared. 

Section 5. An assistant executive secretary, preferably a Medical Tech- 
nologist (ASCP), shall be appointed by the executive secretary with the 
approval of the Board of Directors. He shall be salaried, and shall work 
with and under the direction of the executive secretary so that he may 
become familiar with all phases of the duties of the executive secretary in 
the central office of this Society. In the event of the resignation, total dis- 
ability or death of the executive secretary, the assistant executive secretary 
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shall maintain the continuity of the functions of the central office of this 
Society. In such event, he shall serve as acting executive secretary for a 
period not to exceed one year and shall become executive secretary only 
upon the approval of the Board of Directors. 


ARTICLE X 
Board of Directors 


Section 1. The Board of Directors shall consist of the president, the 
president-elect, the recording secretary, the treasurer, the immediate past- 
president and six members of this Society elected by the House of Delegates. 

Section 2. The Board of Directors shall represent the Society when the 
House of Delegates is not in session and only when urgent business necessi- 
tates immediate action that cannot wait until the House of Delegates recon- 
venes. In no case, except in an emergency, shall the Board of Directors 
transact business that vitally affects the interests of this Society and in no 
case shall the Board of Directors take any action which binds the Society 
beyond the next ensuing Annual Session, except as specific authority for 
such action has been previously granted by the House of Delegates. 

Section 3. Any person who is, and for at least three years prior to elec- 
tion or appointment has been, an active member of this Society shall be 
eligible to serve on the Board of Directors. 

Section 4. Method of Election. 


(a) Two members of this Society shall be elected annually to the Board of 
Directors by the House of Delegates each to serve for a term of three years. 
(b) The Nominations Committee shall prepare a list of at least four nomi- 
nees to fill the two vacancies on the Board. Nominations may be made 
from the floor. The qualifications of all persons nominated from the 
floor shall be presented to the House of Delegates at the time such nomi- 
nations are made. Elections shall be by ballot and a majority of votes cast 
shall be necessary for election. If more than two candidates receive a ma- 
jority, the two receiving the highest number shall be elected. In the event 
that no candidate receives a majority, the candidate with the lowest num- 
ber of votes shall be eliminated, and the balloting shall continue until a 
candidate receives a majority vote. In the event that only one candidate 
receives a majority on the first ballot, he shall thereupon be declared 
elected, and balloting shall continue on the remaining list of nominees. In 
the event of a tie, the candidate to be elected or the candidate to be elimi- 
nated shall be determined by lot. 

(c) Election shall be conducted by the elections committee. 

Section 5. The term of office of any member of the Board of Directors 
elected at an Annual Session shall begin with the sine die adjournment of 
the House of Delegates at such Annual Session. 

Section 6. The president of this Society shall serve as chairman of the 
Board of Directors and the recording secretary shall serve as secretary of 
the Board. 

Section 7. The president or president-elect and seven other voting 
members of the Board shall constitute a quorum. 

Section 8. The annual meeting of the Board of Directors shall be held 
within two weeks prior to the first meeting of the House of Delegates at 
each Annual Session, the time and place of such meeting being designated 
by the chairman. 

Section 9. In the event of removal by death, resignation or total dis- 
ability of a member of the Board of Directors who is not an officer of this 
Society, the president of this Society shall appoint one of the candidates 
from the slate of nominees for members of the Board of Directors from the 
preceding election to serve until the next Annual Session. At the next An- 
nual Session the vacancy shall be filled by election by the House of Dele- 
gates. 

Section 10. The method of carrying on the business of the Society 
between the regular annual or interim mectings of the Board of Directors 
shall be by mail as herein provided 


(a) The material shall be submitted in writing in two copies, one to the 
president, the second to the executive office for filing. Full reasons for the 
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proposed action shall be stated, and the proposal shall be accompanied by 
the second of another member of the Board. 

(b) Within fifteen days of receipt of material, the president shall submit the 
proposal, accompanied by the reasons, to the executive office with instruc- 
tions that it be sent to the Board of Directors for their approval and returned 
to the executive office. 

(c) The results of the vote of the Board of Directors shall then be sent to 
each Board Member by the executive office. 


ARTICLE XI 
House of Delegates 

Section 1. The membership of the House of Delegates shall consist of 
the members of the Board of Directors, the members of the Advisory Coun- 
cil and the delegates elected by their constituent societies or appointed in 
accordance with the provisions of these Bylaws. 

Section 2. Each constituent society shall hold an annual election for 
the purpose of the election of delegates to represent the members of said 
constituent society at annual or special sessions of the Society. 

Section 3. (a) The basis of representation is as follows: one delegate 
and one alternate for each 25 active members, or major fraction thereof of 
the constituent society, When the membership of a constituent society ex- 
ceeds 250 active members, the basis of representation shall be one delegate 
and one alternate for each 50 active members, or major fraction thereof, 
above 250. 

(b) The number of delegates to which each constituent society is entitled 
shall be determined by the number of active members who have paid current 
dues to and are in good standing with this Society. A member who has 
transferred from one constituent society to another shall be counted as a 
member of the geographical area in which he holds his membership thirty 
days prior to the opening of the Annual Session. 

(c) Notwithstanding anything to the contrary, each constituent society shall 
be entitled to at least one delegate, and no delegate or delegates represent- 
ing a constituent society shall have a greater number of votes than the total 
membership of said constituent society, 

Section 4. The secretary of each constituent society shall send to the 
executive secretary of this Society at least two weeks ww bow the opening of 
the Annual Session a list of delegates and alternates from his society with 
their addresses and registry numbers or academic degrees. 


Section 5. If the combined number of delegates and alternates present 
at any Annual Session from any one constituent society is less than the quota 
of delegates from that society, the president of that constituent society, or in 
his absence the other officers of that society, shall fill the quota from cligible 
active members of the constituent society present at the Annual Session. 
When necessary the president of this Society shall name these delegates. 

Section 6. Each delegate and each alternate shall present his creden- 
tials to the chairman of the convention credentials committee when he 
registers at the Annual Session. 

Section 7. The members of the Board of Directors and of the Advisory 
Council and the officers of this Society shall not be included in the list of 
elected or appointed delegates from a constituent society to the House of 
Delegates. 

Section 8. Delegates and alternates shall serve from the time of the 
first meeting of the House of Delegates at the Annual Session for which they 
were elected as delegates and alternates to the first meeting of the House of 
Delegates at the next ensuing Annual Session. 

Section 9. A quorum of the House of Delegates shall be a majority of 
its accredited members registered at the Annual Session. 

Section 10. Any member in good standing in this Society is eligible to 
attend the annual meetings of the House of Delegates and to participate in 
discussion but the privilege of the floor shall be granted to a non-delegate 
only by consent A the House. Only members of the House of Delegates 
may vote. 
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ARTICLE XII 
Advisory Council 


Section 1, (a) The Advisory Council of this Society shall consist of 

those persons who are the presidents and presidents-elect of the constituent 
societies or, in the absence of a president-elect such other person as may 
be selected by the constituent society, and those persons who are the mem- 
bers of the Board of Directors of this Society as of the day immediately 
following the sine die adjournment of the House of Delegates at any 
Annual Session. These same persons shall remain on the Advisory Council 
until the sine die adjournment of the House of Delegates at the next ensuing 
Annual Session even though in that period the presidents of constituent 
societies on the Council have become the past presidents and the presidents- 
elect have become presidents of their respective constituent societics. 
(b) With the exception of the members of the Board of Directors, it shall 
be the privilege of a member of the Council to appoint any other active 
member of his constituent society as his alternate when he is unable to be 
present at a meeting of the Council, provided that only two active members 
from a constituent society shall be allowed certification as members of the 
Advisory Council at any one Annual Session of this Society. 

Section 2. The purpose of the Advisory Council shall be to consider 
matters of importance pertaining to the interest and welfare of the members 
of this Society and of the members of the profession of medical technology 
in general. The Advisory Council shall have no power to act for the Society. 
It may make recommendations to the House of Delegates. By means of a 
report made by the chairman or other duly authorized member of the Coun- 
cil to the House of Delegates it may bring matters of importance to the 
attention of the House of Delegates. 

Section 3. Officers of the Advisory Council shall consist of a chairman 
a vice-chairman, a recording secretary, an assistant recording secretary one 
a corresponding secretary. 

(a) Officers of the Advisory Council shall be elected at a meeting follow- 
ing soon after the sine die adjournment of the House of Delegates at each 
Annual Session. 

(b) No member of the Board of Directors shall hold office in the Advisory 
Council. 

(c) The retiring chairman of the Advisory Council shall call a meeting of 
the Advisory Council soon after the sine die adjournment of the House of 
Delegates for the purpose of organizing the Advisory Council. He shall act 
as chairman pro tem of this meeting. He shall read, or distribute in writing, 
to the members of the Council a list of the persons eligible for office. Nomi- 
nations shall be made from the floor, Election shall follow. A majority vote 
of all members of the Advisory Council present at that meeting of the 
Council shall elect. 

(d) A quorum of the Advisory Council shall be a majority of its members. 
(e) Officers shall take office immediately after their election and they shall 
remain in office until the sine die adjournment of the House of Delegates at 
the next ensuing Annual Session. 

Section 4. The duties of the officers of the Advisory Council shall be 
as follows: 

(a) The chairman shall preside at all meetings of the Council. He shall 
provide for the preparation and prescntation of reports and recommenda- 
tions from the Advi visory Council to the House of Delegates. 

(b) The vice-chairman shall in the absence of the chairman assume the 
duties of the chairman. 

(c) The recording secretary shall take the minutes of the meetings of the 
Advisory Council and shall keep a permanent record of these minutes. He 
shall, within thirty days after the close of the Annual Session, prepare and 
distribute to the members of the Advisory Council a copy of the minutes of 
the meetings held by the Council at the time of the Annual Session just 
closed. 

(d) The assistant recording secretary shall in the absence of the recording 
secretary assume the duties of the recording secretary. 
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(ec) The corresponding secretary shall carry on the correspondence for the 
Advisory Council. 

Section 5. Any member in good standing in this Society shall be 
eligible to attend the meetings of the Advisory Council and to participate in 
discussion, but the privilege of the floor shall be granted to a non-member 
of the Council only by consent of the Council. Only members of the Council 
may vote. 

(a) Each constituent society shall be entitled to two and only two voting 
members at any meeting of the Council. 

Section 6. The routine operating expenses of the Advisory Council 
shall be included in the annual budget of this Society, Any request for an 
appropriation for special activities of the Council shall be presented to the 
Board of Directors for approval. 


ARTICLE XIII 
Representation on the Board of Registry 


Section 1. The president, the president-elect, the immediate past presi- 
dent and one member-at-large of this Society shall represent the Society as 
members of the Board of Registry of Medical Technologists of the American 
Society of Clinical Pathologists. 

Section 2. The member elected at large shall serve five consecutive 
years, the first member at large to be elected at the June 1960 meeting of 
the House of Delegates. This person shall have the same qualifications as 
stated in Article XIV, Section 2. Nominations shall be made by the Nomi- 
nations Committee or from the floor in the same manner as stated in Article 
VII, Section 3 (b). Election shall be by ballot. 

Section 3. The representative at large shall not serve more than five 
years except if appointed to fill a vacancy. 

Section 4. In the event of death, resignation or total disability of this 
representative at large to the Board of Registry, the Board of Directors shall 
fill the vacancy by appointment until the next House of Delegates meeting 
where the vacancy will be filled by election for a five year term. 


ARTICLE XIV 
Representation on the Board of Schools 


Section 1. Four representatives of this Society shall be elected by the 
House of Delegates to serve on the Board of Schools of the American 
Society of Clinical Pathologists. Nominations shall be made by the Nomi- 
nations Committee or nominations may be made from the floor provided 
qualifications of persons so nominated shall be presented at the time such 
nominations are made. Election shall be by ballot. A majority of votes cast 
elects. 

Section 2. Persons who are, and for at least five consecutive years 
immediately prior to election or appointment have been, active members 
in good standing of this Society shall be eligible for election to the Board 
of Schools provided, however, that such persons shall hold academic de- 
grees at least at a baccalaureate level and have had at least three years of 
teaching experience within the current decade in a school of medical tech- 
nology approved by the Council on Medical Education and Hospitals of the 
American Medical Association and that they shall have held office either 
in this Society or in one of its constituent societies or have held member- 
ship on the Board of Directors of this Society or on a comparable Board 
of a constituent society. 

Section 3. A representative to the Board of Schools shall be elected 
to this position for a term of four years. One representative shall be elected 
at each Annual Session. At the Annual Session in 1960, the terms of each 
of the present elected representatives shall be extended one year. 

Section 4. A representative to this Board shall not serve for more than 
two terms or more than eight consecutive years. 

Section 5. In the event of the death, resignation or total disability of 
a representative of this Society to the Board of Schools, the Board of Di- 
rectors shall fill the unexpired term by appointment. 
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ARTICLE XV 
Elections Committee 


All elections by the House of Delegates shall be conducted by an Elec- 
tions Committee consisting of five delegates appointed by the chair. Each 
member of the elections committee shall receive and carry out the list of 
instructions previously prepared by the chair in accordance with the par- 
liamentary authority of the Society. 


ARTICLE XVI 
Special Committees 


Section 1. There shall be a Nominations Committee composed of seven 

active members of this Society, no two of whom shall be from the same 
constituent society and none of whom shall be an officer of this Society. 
(a) The House of Delegates shall elect the Nominations Committee. Nomi- 
nations for membership on this committee shall be made only from the floor 
of the House. The time for these nominations shall be fixed for the first 
day of the meetings of the House of Delegates at each Annual Session, and 
each constituent society shall be entitled to make only one nomination. The 
time for election of the Nominations Committee shall be fixed for the 
second day of the meetings of the House of Delegates at each Annual 
Session. 


(b) Election shall be by ballot, and each delegate shall be provided with a 
printed ballot bearing names of all nominees. The seven persons receiving 
the highest number of votes shall be considered elected. The person receiving 
the highest number of votes shall serve as chairman of the committee. 

(c) In the event of a vacancy due to death, resignation or refusal to serve, 
the Board of Directors shall elect by majority vote an eligible member of 
this Society to fill the vacancy. The remaining nominees for this committee 
shall be considered first, in the order of the highest number of votes received. 


(d) The Nominations Committee shall provide for the publication in the 
September-October issue of the official publication of this Society the names 
and offices of those officers, directors, and representatives for the Board of 
Schools and Board of Registry of Medical Technologists of the American 
Society of Clinical Pathologists whose terms of office expire at the next 
Annual Session. 


(e) It shall solicit from the constituent societies or from any active member 
of this Society, names and qualifications of qualified candidates for such 
offices and positions, with instructions that such material be in the hands of 
the Nominations Committee not later than December Ist. Only the names 
of members who have consented to serve if elected shall be submitted by a 
constituent society or by a member of this Society to the Nominations 
Committee. 

(f{) The Nominations Committee shall prepare a slate of at least two 
nominees for each office and other position to be filled by the House of 
Delegates. Not less than sixty days before the date of the next Annual 
Session, a list of nominees together with their qualifications shall be dis- 
tributed to each active member of this Society. 


Section 2. Other special committees may be appointed at any time by 
the president on authority given him by the House of Delegates or the 
Board of Directors. 

Section 3. The president shall appoint the necessary personnel for com- 
mittees that shall arrange for the Annual Session of this Society. 


Section 4. The President shall appoint a Minutes Committee with 
authority to approve and correct the minutes of the previous Annual Session 
of the House of Delegates. An abstract of these minutes and of the minutes 
of the meetings of the Board of Directors held since the first meeting of the 
House of Delegates of the last Annual Session shall be published and dis- 
tributed to members not less than 60 days prior to the next Annual Session. 
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ARTICLE XVII 
Standing Committees 


Section 1. There shall be the following ten standing committees: Con- 
stitution & Bylaws; Education; Finance; Legislation; Membership; Public 
Relations; Recruitment & Vocational Guidance; Research; Scholarship; 
Standards & Studies. Each of such committees shall be composed of six 
members, with such geographical distribution as shall be conducive to 
effective work. 

Section 2. At the beginning of his term of office the president of this 
Society shall appoint, each for a term of three years, two members to each 
of the standing committees to succeed the two members whose term ended 
with the sine die adjournment of the House of Delegates at the Annual 
Session. The president shall appoint a chairman for each standing commit- 
tee for a term of one year. A member may not serve for more than six 
consecutive years on the same standing committee. Only active members 
may be appointed to membership on standing committees. 

Section 3. The duties of the standing committees shall be as follows: 
a) The Constitution and Bylaws Committee shall: 


(1) Examine all proposed amendments to the Bylaws of this Society. 
Proposed amendments to the Bylaws of this Society may be submitted by 
an active member of this Society or by a constituent society. Alter the com- 
mittee makes such changes as are necessary to put these proposed amend- 
ments in proper form without altering their intent, it shall have them 
distributed to each active member of this Society not less than sixty days 
prior to the next ensuing Annual Session of this Society. 


(2) Thirty days after the adoption of an amendment or amendments 
to the Articles of Incorporation or Bylaws of this Society, the recording 
secretary shall send an official report of such adoption to the executive 
secretary who shall provide for publication of the announcement of adoption 
of such amendments in the September-October issue of the official publica- 
tion of this Society. 

(3) The Constitution & Bylaws Committee shall examine the pro- 
posed constitution, or Articles of Incorporation, and bylaws of any group 
petitioning for a charter from this Society and shall bring a report and a 
recommendation concerning the chartering of such group to the House of 
Delegates at the next ensuing Annual Session of this Society. 


(4) The Constitution & Bylaws Committee shall examine all pro- 
posed amendments to the constitution and bylaws of a constituent society. 
The disapproval by this committee of amendments proposed by a constituent 
society may be appealed to the Board of Directors of this Society by the 
constituent society. In such case these must be approved by a majority of 
the Board of Directors before the proposed amendments are presented to 
the membership of the constituent society to be voted on in the manner 
prescribed by the bylaws of said society. 


(b) The Education Committee shall develop teaching aids, encourage the 
establishment of laboratory libraries, prepare and make available to mem- 
bers and to constituent societies current lists of visual aids, study the cur- 
ricula of approved schools of medical technology, make suggestions and 
receive such from the Board of Schools, and aid graduate and under- 
graduate students of approved schools of medical technology in every 
way possible. 

(c) The Finance Committee shall prepare the Annual Budgets of the 
Society for the Treasurer’s Account, the Executive Office Operation Ac- 
count and THE AMERICAN JOURNAL OF MEDICAL TECHNOLOGY 
Account. This committee shall approve special project expenses as may be 
required by any of the standing or special committees of this Society, and 
at the request of the president shall approve requests for funds for such 
expenditures as are not specifically provided for in the budgets. At the 
request of the president and/or Board of Directors, this committee shall 
carry on any other activities relating to the financial matters of this Society. 
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(d) The Legislation Committee shall assume the duties assigned to it by the 
House of Delegates and Board of Directors. 


(e) The Membership Committee shall plan ways and means of cooperating 
with the membership committees of constituent societies with the aim of 
increasing the membership of this Society and of the constituent societies. 


(f) The Public Relations Committee shall, by dispensing information and 
promoting public understanding of the profession of medical technology, 
act as a liaison group between this Society and other professional or lay 
groups. 


g) The Recruitment & Vocational Guidance Committee shall have the 
responsibility of recruiting students into the field of medical technology. 


(h) The Research Committee shall direct the research activities of this 
Society. 

(i) The Scholarship Committee shall have the responsibility for compiling 
and publicizing information regarding scholarships, fellowships and student 
loans for ASCP Registered medical technologists and for students who are 
studying, or plan to begin the study of medical technology under a cur- 
riculum which will qualify them for ASCP registration; for answering in- 
quires regarding these or other sources of financial aid for education in the 
field of medical technology, or one of the specialties in the field of medical 
technology. This committee shall have also the responsibility for develop- 
ing such additional scholarships and student loans as may be desirable for 
ASCP Registered Medical Technologists and for students now studying, or 
planning to study under a program which will qualify them for ASCP 
Registration; for the activities of the scholarship committees of affiliated 
state societies; and carrying on such other activities as may be deemed 
necessary to meet the scholarship needs of those who are now working or 
studying in the field of medical technology and those who are planning to 
enter the field of medical technology. 

(j) The Standards and Studies Committee shall study medical technology 
ethics, economics, standards and other kindred problems. This committee 
shall inform the members of this Society of the activities of other profes- 
sional medical technology organizations. It shall promote better understand- 
ing of professional medical technologists by the public so that the public 
may discriminate between adequately and inadequately trained members of 
our profession. 


ARTICLE XVIII 


Fiscal Year 
The fiscal year shall be from July 1 to June 30, inclusive. 


ARTICLE XIX 
Official Publication 

Section 1. The official publication of this Society shall be THE 
AMERICAN JOURNAL OF MEDICAL TECHNOLOGY, the name of 
which is patented and the contents of which shall be copyrighted. 

Section 2. The official publication shall be made available to all active, 
affiliate, corresponding and student members of this Society who have paid 
their dues and are in good standing, and to all honorary members. 

Section 3. The editor of the official publication shall be elected by the 
Board of Directors and shall serve under written contract. 

Section 4. The Editorial Board shall consist of the editor, two or more 
advisory editors and two or more associate editors. The advisory and as- 
sociate editors shall be appointed annually by the editor with the approval 
of the Board of Directors. 
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Section 5. All editorials shall be approved by the editor-in-chief and 
one other member of the Editorial Board before publication. 


Section 6. All papers read at convention by members of this Society 
or submitted to the Society shall become the property of the Society and 
shall be published, if warranted, in THE AMERICAN JOURNAL OF 
MEDICAL TECHNOLOGY under the copyright of the Society unless a 
petition for the privilege of prior publication has been obtained of the 
Editorial Board. 


ARTICLE XX 
Location 
The excutive office of the Society shall be located at Houston, Texas. 


ARTICLE XXI 
Parliamentary Authority 


Robert’s Rules of Order Revised shall govern the business proceedings 
of this Society except when otherwise specified in these Bylaws. 


ARTICLE XXII 
Amendments 
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thirds vote of the House of Delegates at one Annual Session ordering a revi- 
sion of the Bylaws for presentation to a meeting of the House of Delegates 
at the next ensuing Annual Session. A two-thirds vote of the House of Dele- 
gates shall be necessary for adoption of a revision of these Bylaws. 
_ Section 3. Manner of voting on amendments to Articles of Incorpora- 
tion: 
(a) Amendments shall be made only at an Annual Session of the House of 
Delegates by a majority vote of the total number of its accredited members. 
The vote shall be by roll call. 
(b) In the event that the authorized quota of accredited delegates of any 
constituent society is unable to be present at the Annual Session of the 
House of Delegates, such constituent society shall be entitled to send the 
duly certified votes of its absent accredited delegates to the executive secre- 
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EVALUATION OF A NEW TECHNIQUE FOR ESTIMATION 
OF UREA NITROGEN IN SERUM* 


R. L. SEARCY, Ph.D., G. S. GOUGH, B.A., J. L. KOROTZER, B.A. 
and 
L. M. BERGQUIST, 


Laboratory Division, Los Angeles County General Hospital, Los Angeles, California 


Although first described over a century ago, the Berthelot reaction 
has only recently been used for measurement of urea nitrogen in serum 
and urine.’ The speed, color yield, and reproducibility of the reaction 
between ammonia, sodium phenate and hypochlorite has been greatly 
improved by the presence of sodium nitroprusside as a catalyst.? It has 
also been found advantageous to combine reagents into two solutions; 
namely, a phenol color reagent and an alkaline hypochlorite solution.* 
As yet the use of these combined reagents for routine serum urea nitro- 
gen estimations has not been thoroughly evaluated. Therefore, this modi- 
fication of the phenate-hypochlorite method was employed to measure 
urea nitrogen in a series of normal and pathologic sera, Values obtained 
by the new method were compared with those yielded by direct nes- 
slerization. Several reaction variables, as well as the possible interference 
of hemoglobin and bilirubin in colorimetric measurements of the Berthe- 
lot color, have been studied. 


MATERIALS 

Buffered urease. A buffered enzyme solution was prepared by dis- 
solving 200 mg. disodium ethylenediamine tetraacetate (Fisher Certified) 
and 30 mg. urease (Sigma Chemical Company, Type II) with 20 ml. of 
ammonia-free distilled water. The preparation is stable for 1 month 
when stored at 2-10° C. 

Phenol color reagent. A mixture of 5.0 g. of phenol and 25 mg. of 
sodium nitroprusside was brought to a final volume of 500 ml. with 
ammonia-free distilled water. This solution is stable for at least 1 
month when stored in a glass container at 2-10° C. 

Alkaline hypochlorite reagent. A mixture of 2.5 g. of sodium hydroxide 
and 0.21 g. of sodium hypochlorite was brought to a final volume of 
500 ml. with ammonia-free distilled water. When stored in a glass con- 
tainer at 2-10° C. this solution remains stable for at least 6 months. 

Nitrogen standard. A solution equivalent to 15 mg.% urea nitrogen 
was prepared by dissolving 70.7 mg. ammonium sulfate (analytic grade) 
in 100 ml. of ammonia-free distilled water, 


METHOD 

Salhi hemometer pipettes (20 cmm.) were used to deliver sera to test 
tubes containing 0.2 ml. of buffered urease. Pipettes were rinsed care- 
fully in the enzyme solution. After the tubes were incubated at 37° C. 
for 15 minutes, 5.0 ml. of phenol color reagent and 5.0 ml. of alkaline 
hypochlorite solution were added and promptly mixed by inverting 
against parafilm “M” (Marathon). Color was developed by returning 
*Received for publication July 8, 1961 
'This investigation was supported in part by grants from the United States Public Health Service 


(Project A-4609) and Baxter Laboratories, Morton Grove, Illinois. Reagents used in this study 
were generously donated by Hyland Laboratories, Los Angeles, California. 
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tubes to the incubator for 15 minutes, Reagent blanks and standards 
were prepared in a similar manner. 

Colorimetric measurements were performed against distilled water 
on a Klett-Summerson photometer using the green filter (No, 54). Read- 
ings of test solutions were corrected for the blank and converted to 
mg.% urea nitrogen by use of a standard curve. Blank readings in 
excess of 40 Klett units usually indicate contamination or reagent de- 
terioration, Color reaction mixtures from samples containing more than 
60 mg.% urea nitrogen were diluted and read against a similarly diluted 
blank in order to obtain an appropriate absorbance reading. ~ 
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Figure 1. Absorption curves of the Berthelot color produced from serum and an (NH,). SO, 
solution. 


RESULTS AND DISCUSSION 


Color formation with ammonia nitrogen. Colors produced by the | 


modified Berthelot reaction from serum urea nitrogen and ammonium 
sulfate were compared. Optical density measurements were made against 
distilled water between 400 and 700 mu in a Coleman Universal spectro- 
photometer. Readings obtained from the standard solution and serum 
were similar at the wavelengths studied (Figure 1). In both instances 
the peak optical density occurred near 630 mu whereas minimum ab- 
sorbance was noted at 480 mu. Color produced from uremic sera was 
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frequently so intense that readings could not be made accurately at 
the absorbance peak. Therefore, color response was evaluated at 540 mu 
in the Coleman Universal spectrophotometer and with the No. 54 filter 
in the Klett colorimeter. Color was developed in ammonium sulfate 
solutions containing amounts of nitrogen equivalent to 3 to 12 ug. (Fig- 
ure 2). Beer’s law was obeyed with the quantities of nitrogen employed 
at the specified wavelengths on both instruments. Thus, color formed 
by the Berthelot reaction may be quantitated at wavelengths other than 
that of peak absorbance. 
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Figure 2. Color production with increasing nitrogen concentrations as measured on the Coleman 
Universal spectrophotometer (A) at 540 mu and on the Klett colorimeter (B) using No. 54 filter. 


The effect of time on color development was studied using a serum 
containing 42 mg.% urea nitrogen. Color reagents were added to aliquots 
of the urease-treated serum and the mixtures were allowed to incubate 
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Figure 3. The effect of time upon Berthelot color development at 37° C. 


at 37° C. Optical density measurements were then performed on the 
Klett colorimeter at time intervals ranging from 5 to 60 minutes (Figure 
3). Color developed rapidly reaching a maximum intensity in 15 to 20 
minutes. No alteration in color intensity was detected in mixtures incu- 
bated 20, 40 and 60 minutes or after standing overnight. In contrast, 
optical densities of urease-treated serum filtrates mixed with Nessler’s 
reagent are not constant. Turbidity frequently results in erroneously 
high readings when nesslerized filtrates are allowed to stand.‘ 

Effects of hemoglobin and bilirubin on measurement of the Berthelot 
color. Inasmuch as icteric or hemolyzed sera are frequently encountered 
in the laboratory, the influence of bilirubin and hemoglobin on measure- 
ments of urea nitrogen was evaluated. Duplicate blood samples were 
obtained from 8 randomly selected patients. Serum was separated from 
one specimen while gross hemolysis was produced mechanically in each 
duplicate. Urea nitrogen measurements disclosed no appreciable dif- 
ference between hemolyzed and non-hemolyzed sera (Table 1). Sera 
containing hemoglobin yielded an average urea nitrogen of 22 mg.% as 
compared to a mean of 20 mg.% in the non-hemolyzed specimens, Other 
workers’ have reported hemolysis to result in increased optical density 
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TABLE 1 
The Effect of Hemolysis on Serum Urea Nitrogen Determinations 
Specimen Hemolyzed Serum Non-hemolyzed Serum 
Urea Nitrogen Urea Nitrogen 
(mg. %) (mg. %) 
l 14 14 
2 13 12 
3 25 2 
4 12 12 
5 55 53 
6 27 27 
7 14 10 
8 13 10 


readings at low urea nitrogen levels and decreased readings at high 
urea nitrogen levels. However, these variations amounted to little more 
than 1 mg.% which may not seriously affect the accuracy of the test. 
The effect of bilirubin on urea nitrogen measurements was evaluated 
by adding aliquots of purified bilirubin dissolved in chloroform to test 
tubes. After evaporation of solvent, aliquots of urease and a serum con- 
taining 9 mg.% urea nitrogen were placed in the tubes. Subsequent 
color development demonstrated that bilirubin equivalent to 10 to 40 
mg.% in serum did not interfere with measurements of urea nitrogen 
(Table 2). Likewise, Fawcett and Scott' found high concentrations of 
serum bilirubin to produce little alteration in optical density measure- 
ments made at the absorbance peak of the Berthelot color reaction. 
Precision of the phenate-hypochlorite method. Replicate measure- 


TABLE 2 
The Effect of Bilirubin on Serum Urea Nitrogen Determinations 


Urea Nitrogen Bilirubin Urea Nitrogen 
Present Added Measured 
(mg.%) (mg.%) (mg.%) 

9 0 
9 10 8.8 
9 20 : 8.6 
9 40 8.8 


‘Each figure represents the mean of two separate estimations. 


ments of urea nitrogen were made on 6 sera from normal and uremic 
subjects (Table 3). In each case the 3 values for urea nitrogen were 
in close agreement, The largest variation from the mean obtained in 
specimen 5 was equivalent to 1.3 mg.% urea nitrogen. These data dem- 
onstrate a precision which is within acceptable limits for routine clinical 
and research laboratories. 
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TABLE 3 
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Replicate Serum Urea Nitrogen Estimations 


Specimen Serum Urea 


Mean 


Specimen Serum Urea Mean 
umber Nitrogen umber Nitrogen 
(mg.%) (mg.%) 
1 12.7 4+ 16.3 
11.6 16.9 
11.6 15.0 
12.0 16.1 
2 17.6 5 46.2 
17.2 44.6 
18.0 43.8 
17.6 44.9 
3 74.0 6 32.2 
75.0 31.8 
72.9 30.8 
74.0 31.6 


Comparison of two methods for estimation of urea nitrogen 
phenate-hypochlorite technique and the direct nesslerization method 
were used to measure urea nitrogen in sera from 67 hospital patients 
Values yielded by the Berthelot reaction were compared with those 
obtained by direct nesslerization of deproteinized filtrates of urease. 
treated sera (Figure 4). The two methods agreed favorably in sera 
having urea nitrogen concentrations ranging from 10 to 60 mg.%. 
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Figure 4. Comparison of two methods for estimating serum urea nitrogen. 
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CONCLUSION 

Modification of the Berthelot color reaction has been found to provide 
an efficient and reproducible means for direct estimation of urea jp 
normal and pathologic sera. The blue color produced by the reaction 
may be quantitated at or near 540 mu without appreciable interference 
from the presence of hemoglobin or bilirubin in serum. Urea nitrogen 
levels obtained by the phenate-hypochlorite method compare favorably 
with those estimated by direct nesslerization of filtrates from urease. 
treated serum, Application of the new procedure to sera obtained from 
118 clinically healthy males and females yielded values within gen. 
erally accepted normal limits. 
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ABSTRACT 
NEW ELECTRONIC METHOD FOR MEASURING HEMATOCRIT: CLINICAL EVALUATION 


The technic employing the electronic hematocrit meter utilizes the principle that 
the electrical resistance of a column of blood is a function of the relative volume 
per cent of erythrocytes. The instrument is small (634 x 5% x 3 in.), light (about 
2 lbs.), and portable, operating on a small battery. 


Comparisons of the centrifugal microhematocrit and the electronic hematocrit 
were made on 29 patients. In 17, the difference was between +1 hematocrit per 
cent unit, in 11, the difference was between +2 and +3. In only one patient was 
the difference as great as 5 hematocrit per cent units. 

High serum protein levels (11 gms. %) resulted in the electronic readings being 
uniformly high with a mean error of +6.6 hematocrit units. With low protein 
concentrations (4.9 gms. % and 2.5 gms. %) the readings were uniformly low, 
the mean errors being -6.3 and -9.9 hematocrit units respectively. Theoretical con- 
siderations indicate that blood electrolyte concentrations are unlikely to introduce 
major error in the technic. 

The technic is not applicable to oxalated blood samples. 

Because of elimination of error introduced by plasma trapping, the measure 
ment of the hematocrit by the electronic meter may conceivably prove to bea 
more useful technic clinically than is measurement by centrifugation technics 
Kernen, J. A., Wurzel, H., and Okada, R., William Pepper Laboratory of Clinical 
Medicine, University of Pennsylvania, and the Electro Medical Division, Moore 
School of Electrical Engineering, University of Pennsylvania, Philadelphia, Penn- 
sylvania. The Journal of Laboratory and Clinical Medicine, 57, 4, 1961, pp. 635-641. 
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THE DERIVATION OF HUMAN FACTOR PROBLEMS IN 
SPACE VEHICLES* 


DR. ROBERT Y. WALKER 


Human Factors as the term is employed today involves physiological, 
medical and human engineering aspects of design and operation of 
man/machine systems. I don’t feel that it is necessary to elaborate 
to this group on the nature of the physiological and medical prob- 
lems, however there might be some misunderstanding of the use of 
the term “human engineering.” In a broad sense, human engineering 
is defined as optimizing the design or operational characteristics of the 
mechanical portion of any man/machine system to the advantage of all 
human capabilities and habits and to minimize human deficiencies. 

The task of determining Human Factor problems in man/machine 
systems as applied to space is the result of a logical approach for estab- 
lishing support requirements for the flight crew and the ground crew. 
These requirements are necessary to protect the pilot from physical 
stress resultant from the mission profile of the vehicle, which, of course, 
is established by the nature of the vehicle, where it will go, and the type 
of boost or thrust necessary to get it into space. These requirements 
also are established to provide a livable environment duriug the course 
of the mission; in fact, more than a livable environment—one that will 
not degrade the human performance. 

From the psychological side, these requirements will augment the 
pilot’s capability through the nature of the information presented to 
him, and how it is presented, to assist in rapid and accurate decisions 
and adequate response actions. If the flight crew are not capable of per- 
forming their operational tasks in an adequate manner or to provide 
research information, there is no point in having a manned vehicle. The 
peculiar capabilities of the human to assess information on the basis of 
long-time experience and the capability to make a great variety of de- 
cisions or to select procedures and his great capacity for logical observa- 
tion are the primary reasons for having man in space vehicles. 

The first step in determining the requirements of the human is an 
analysis of the mission requirements of the vehicle. If it is a research 
vehicle, obviously the research is being directed toward some useful 
function in later operational vehicles, I think it desirable here to dis- 
cuss the differences in the two primary types of space vehicles being 
developed today and how they affect the mission. Both of them are of 
an orbital type. It is my intention to discuss in this paper problems of 
lunar or outer space vehicles. 

The first type of orbiting space vehicle represented by the Mercury in 
this country and the Russian vehicle which carried Gagarin through 
space are of a ballistic nature. The trajectory of such vehicles is de- 
termined at the time of launching since the guidance can only occur 
while energy is being applied during boost to attain the necessary 
velocity and altitude of an orbiting path, The potential landing site is 


*Read before the 29th Annual Convention ASMT, Seatle, Washington, June 1961. 
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determined within rather close approximations during the boost phase 
and the pilot has little capability of altering the flight path. The use oj 
retro-rockets will change the course of the vehicle, but so far have not 
been developed to the state that the primary trajectory course can be 
changed. The retro-rocket will merely slow it down in its course so that 
it will return to earth at an earlier time. 

The second type of space vehicle today is known as the glide type 
It is essentially an airplane without an engine. Its primary course 
and potential distance is also determined during the boost phase. The 
terminal boost velocity and altitude establish the time during which 
it may orbit. It has one primary difference from the ballistic type of 
vehicle. It is potentially capable of maneuvering throughout its entire 
course in a very slow manner outside of the sensible atmosphere. How. 
ever, as it gets nearer the surface it is potentially capable of changing 
its course at the will of the pilot so that he may land at alternate fields 
to either side of the projected course or nearer than the originally in- 
tended landing site. 

The particular vehicle chosen will determine in many ways the nature 
of the physiological stresses to which the crew will be exposed and the 
type of activity assigned to the crew. Obviously, in the glide type ve. 
hicle where the pilot may exercise a choice in his landing site he has 
the capability of making decisions and flying the vehicle as he would an 
airplane. He will be more than a passive observer or communications 
center and may elect to change his course for various reasons of observa- 
tion or choice of landing site. Both vehicles have one thing in common, 
the pilot may stay with the vehicle when he is outside a reasonable 
atmosphere and pressure. The types of physiological stress anticipated 
in orbiting vehicles are acceleration, deceleration, vibration, noise and 
heat. 

[ had the good fortune to attend the Bio-Medical Mercury debriefing 
a week ago at which the Mercury values were given. We do not at the 
present time have values for glide vehicles but certainly can make 
approximations of the anticipated parameters of these different stress 
variables. 

Accelerations can be of both positive and negative type in a ballistic 
vehicle, however, the attitude of the vehicle may be changed so that 
both during the boost and re-entry the crew will have a positive ac 
celeration only. On the glide type vehicle it is presumably always point- 
ing forward so that the pilot will receive a positive acceleration during 
boost and a negative acceleration during re-entry. During the boost 
phase, depending upon the number of boost stages employed, the pilot 
will receive a series of build-ups with very rapid cessation of accelera- 
tions during burn and burnout of each stage. The severity of the ac- 
celeration again is dependent upon the mission requirement and _ the 
weight of the vehicle, both of which determine the thrust necessary te 
place the vehicle in its flight path and the type of booster in the system. 
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In the ballistic type vehicle the re-entry decelerations cannot be con- 
trolled and consequently are of a greater magnitude than those antici- 
sated for glide type vehicles where the re-entry trajectory is much 
fatter than that of a ballistic type vehicle. The Mercury has reported 
host accelerations of 6G. Glide vehicles will probably have less, Re- 
etry decelerations for the Mercury were 11G. Anticipated decelerations 
for the glide vehicle are less than that of the Mercury vehicle. 

A second potentially serious physical stress is that of vibration. This 
is the result of the over-all aerodynamics of the vehicle, both the crew 
compartment or capsule and the booster system. The vibration may be 
caused by the engines in the boosters or by the air passing over the 
various structures. The Mercury experienced a noticeable vibration 
during the period of high “q” in the boost phase causing blurred vision. 
That is the period of maximum dynamic pressure. This vibration was 
presumably caused by inadequate firing on one of the joining rings be- 
tween the abort rocket and the capsule. The major difficulty of such 
vibration is its complexity. Most research on the human effects of vibra- 
tion have been conducted on signal sinusoidal types rather than random 
vibrations of both frequency and amplitude. Glide vehicle missions will 
probably have a similar period of vibration during boost with a second 
longer period during re-entry. 

Noise may constitute a third physical stress caused by the rocket en- 
gines or the air flowing over the vehicle during its passage through 
the sensible atmosphere. The noise experienced in the Mercury was 
considerably less than had been anticipated. There is no reason to ex- 
pect any greater noise levels in glide vehicles. 

Heat is potentially a serious physical stress. During the re-entry 
phase the outer surface of such vehicles may attain a temperature com- 
parable with the inside of a blast furnace or a Tungsten filament in a 
light bulb. Potentially, the surface can glow white hot, The Mercury 
cabin air temperature ranged from 93° to 110° F. The astronaut’s suit 
temperature rose from 71° F to 80° F at landing. Load permitting, the 
temperature subsystem could be controlled by the pilot. Glide type 
vehicles can be designed to keep the cabin temperature within an ac- 
ceptable limit for longer periods of exposure. This in turn is reduced 
to the pilot through cooling of the suit. 

A final physical stress is that of radiation. The types of space vehicles 
Iam discussing today will probably not go far enough from the surface 
of the earth to introduce any problem of radiation to the crew. The 
Mercury flight attained an altitude of 116.5 miles. To attain greater 
distance, a ballistic vehicle would have to be boosted farther from the 
surface of the earth with a different trajectory. Glide vehicles as pres- 
ently conceived for orbiting of the earth would probably not go high 
enough to expose the crew to such radiation. 


It can be seen from the difference in performance of the two types 
of vehicles that there will be a difference in the physiological stress 
parameters to which the crew will be exposed. There will probably 
be greater acceleration parameters in the ballistic type and longer 
duration of thermal parameters in the glide type. These differences will 
impose different protective systems on the design of the vehicle and 
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the pilot’s equipment. Likewise, the great difference in pilot activities 
may impose changes or differences in the protective gear. If the pilot 
is to be active in maneuvering the vehicle, he cannot be completely 
restrained. If he is to engage in control functions throughout the entire 
flight, his protective gear must not degrade this performance. 

The methods of guidance or guidance problems differ in the two 
types of vehicles and consequently introduce different Human Factor 
problems. These guidance problems exist in both normal and emer. 
gency abort flights which may be necessitated by an impending cata- 
strophe on the launch pad. 

The guidance of the ballistic type vehicle is almost semi-automatic. 
The pilot has no control other than that of an escape during the boost 
and has no control over the landing site. You might say that he has 
no choice of his landing site. The glide type of vehicle, being capable 
of maneuvering, permits the pilot to exercise a great deal of judgment 
in the selection of his flight path, If there has been a change other than 
that programmed into the boost he has the capability of selecting 
alternate landing sites and may elect to select his flight path for pur- 
poses of research. Such choices are based upon the planned or esti- 
mated time of flight, the desired distances, the terrain to be covered, 
and how he handles his re-entry program. 

Space vehicles have introduced a new family of support problems from 
those experienced in the conventional type aircraft now in operation 
The pilot has no source of additional power on termination of thrust. 
In the ballistic type of vehicle this is no particular problem, providing 
that he may land in a reasonable area. In the glide type of vehicle, when 
the pilot has committed himself to his landing course, he has no capa 
bility of going around, If, however, it appears he will have an unsatis- 
factory landing, he may elect to eject from his glider as is customary 
in conventional aircraft faced with crash landings. 

A second major change results from the types of fuels. Many of the 
fuels are new, sometimes referred to as “exotic”, which introduce ex- 
tremely serious problems of handling and control. The liquid fuels may 
by eryogenics or fuels having high toxicity. Solid propellant type fuels 
at the present time have little capability of termination or addition 
of thrust. Related to these problems are those of providing a livable 
atmosphere within the vehicle since liquid oxygen or mixed gasses must 
be provided to supply the atmosphere, 

The great complexity and the demand for high reliability and _pre- 
cision of control have imposed tremendous tasks on the check-out and 
launch procedures and equipment necessary for these procedures, The 
time problem in preparing for a launch may take several days. In the 
successful Mercury launch a 15-hour break was introduced at T-6 hr. 
30 min. in the countdown in the check-out procedures to permit the 
countdown crew to have a rest with the intent of reducing potential 
errors. During this time the various pyrotechnics were installed. 

Let us now determine how some of the specific problems are identi- 
fied and handled. The mission profile analysis identifies the physical 
stress parameters to be anticipated during the flight. The mission 
profile will also delineate the nature, the time, and the extent of the 
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pilot's activity. That is, will he be actively controlling the vehicle? Will 
he be checking his course? Will he serve as an observer and communi- 
cate his observations, particularly if this is a research vehicle, to the 
ground crews? In this manner, we will establish what the crew will 
be exposed to and expected to do. 

On the basis of known research on human tolerance to space stress 
areas, We can determine what are acceptable limits of exposure. Much 
work has been done on sled runs, centrifuge tests, etc., to determine 
tolerance to differing magnitudes and duration, of acceleration in various 
body positions. In a similar manner, research has established human 
tolerance to thermal parameters, to noise parameters, and to simple 
types of vibration. Comparing the known human tolerance levels 
with the anticipated magnitude of the physical stress during the flight 
itis possible to establish the areas requiring support for the pilot such 
as protection against noise, vibration, or “g”, and finally to establish 
areas in which we do not know human capability. 

With these known parameters and anticipated deviation from known 
human tolerance, it is possible to support the pilot in these areas. 
Through the choice of types of booster and within weight limits, it is 
quite possible to design a glide vehicle which can be flown through 
the mission profiles and kept within or very close to known human 
tolerances within the crew station. If weight and thrust problems do 
not permit designing within the human tolerance limits, there are many 
ways in which protection may be provided the pilot for moderate devia- 
tions from these limits. Cooling of the cabin and suit can _ provide 
protection from higher external heat. Body position and pressure suits 
can be worked out to protect against acceleration. Closed helmets and 
ear pads which are necessary under any circumstances provide pro- 
tection against high noise levels. 

In areas where the human tolerance levels are not known, it is con- 
ceivable that research can be instituted to establish the known tolerance 
limits and to develop the protective systems. Human tolerance to “g” 
has been raised considerably both by the use of pressure suits and by 
design of the seat or support system. Similar types of research could 
provide information on human tolerance to random types of vibration. 

The greatest area of unknown tolerance rests in the areas of multi- 
variable stress. It is quite difficult to develop rugged test equipment 
that will impose variations in “g”, in vibration, and in heat in both a 
linear and non-linear parameter. At the present time we assume that 
if all stresses are within a human tolerance limit, the.crew will be able 
to accept these in a multi manner without excessive degradation of per- 
formance. 

In the time permissible, this is a broad introduction to assessing 
Human Factor problems of a physiological nature. A second extensive 
area which must be analyzed and explored are the activities imposed 
upon the pilot in the completion of his flight mission, As I stated earlier, 
the human has a better capability than a machine in respect to evalua- 
tion of situations and the great variety of response choices that he may 
make. The human is not good in making very refined measurements 
or observations or in detailed computation or detailed memory. Hence. 
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under certain circumstances it is highly desirable to have electrical of 
mechanical programming of control of the flight providing the pilot 
always has the choice of over-riding it. 

Again, the flight profile and mission must be analyzed to determine 
the guidance and mission functions required and to assign them either 
to the machine or the pilot on the basis of the pilot’s capability. 

Certain specific pilot tasks will have to be assessed from the point 
of view of potential degradation and performance resulting from the 
environment of the crew station and the protective equipment necessary 
to support the pilot. The field of vision may be restricted because of 
design restrictions of the vehicle or the protective suit and helmet. As 
the potential degradation may limit the pilot’s capabilities during land- 
ing it is conceivable in such a case that this function should be taken 
from the pilot’s assigned tasks. 

An overall evaluation must also be made of the pilot’s work load, 
This is done by means of a time-task analysis. In other words through- 
out the time of the flight what must he be doing at specified times? 
If at any time the work load is beyond the capability of the human, 
either through requiring three hands or complex analyses and decisions 
of situations in a very short time, it may be necessary to provide support 
by relieving him of some tasks or by simplifying the procedure. 

In the conventional type of aircraft in which I learned to fly, we had 
what might be called a first derivative presentation of information 
We had the air speed, the altimeter and tachometer, Today it is neces- 
sary for the pilot not only to have so called static types of information 
but he must have second derivatives such as the rate at which things 
are changing. He must make decisions on the basis of his velocity, the 
rate of change of velocity, his altitude, the rate of change of altitude 
and the time elapsed and time-to-go. This is a much more complex 
problem than the simple aircraft. It has become so serious that in one 
type of Naval vessel systems have been developed using computers 
which will inform the operator where he will be “X” seconds or minutes 
from now, if he maintains his present attitude and speed. This type of 
information has reduced the load on the operator and in fact has simpli- 
fied the guidance problem to the point where it is no longer difficult. 
These complex types of problems requiring information from several 
sources, considered judgment, and coordinated responses, again check- 
ing on the effect of the responses, are potentially approaching the limits 
of human capability. However I feel confident that the present rapid 
development of supporting crew station equipment will overcome these 
difficulties. Space vehicles are a normal progression from past vehicles. 

When these analyses have been made the designer is now in a position 
to develop his crew station. There is no particular requirement of which 
will come first in the following areas of development, they generally are 
done concurrently. 

It is necessary to develop a display panel and frequently to develop 
new types of instruments and instrument displays. The necessity for 
information on rates of change have brought out a whole new complex 
of such instruments, Vehicle attitude displays which are necessary when 
the pilot may be in a weightless condition and certainly when he is 
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out of contact with common reference points have been available for 
some time now, however, we find it necessary to superimpose on such 
instruments information determined by computers which tell him what 
todo and how much, For ex xample, establish a pitch angle of vehicle of 

“¥” degree and a roll angle of “X” degrees. This is merely an extension 
of the types of command information that have been used for some time 
on instrument landing displays. 

With the anticipated physical stresses to be imposed on the pilot, the 
designer is then in a position to develop a flight suit which may be 
capable of protecting the pilot against accelerations, provide him with 
a cooling media to counteract potential cabin temperatures, to maintain 
an adequate atmosphere both in respect to gas ratio and pressures and 
in some cases even to provide an air flow or dehumidifying system to 
remove moisture from the air. 

Frequently an integral part of the suit and restraint system is that 
of the seats or support. With the prolonged accelerations resulting 
from these types of vehicles it is frequently necessary to place the body 
in a position to prevent pooling of the blood in one part of the body 
with the resultant deprivation of the brain or other members of the 
body. Seats and supports must also become an integral part of any 
escape or ejection system. To assure that the pilot can be ejected from 
the vehicle and returned safely to the earth such systems must be tied 
in with problems of ejection speed, the velocity of the vehicle itself, 
the altitude at which ejection may take place, the provision of an ade- 
quate atmosphere for the pilot following ejection, and survival equip 
ment after landing. 

The problems of protective suits and seats immediately place a re 
striction on the population that may be used as pilots. The military 
services today accept people varying between 60” and 74” in height. 
Unfortunately this is not a linear variation in respect to the population 
itself nor is there any relationship between the height of an individual 
and his girth, his weight and arm or leg length. 

The Air Force has provided quite complete anthropometric data on a 
large population of Air Force pilots. In designing any vehicle today 
the particular percentile range of anthropometric data is generally 
spelled out to which the vehicle and seats shall be designed. This 
permits a much smaller requirement for variability of seats and suits 
which is generally accommodated by individual design. For example 
the specification may require that a vehicle be designed to seat Air 
Force pilots between the 60th and 80th percentile group. 

In today’s designing for space vehicles we now include an environ- 
mental design group who are responsible for developing subsystems 
which will provide an acceptable atmosphere in respect to the gaseous 
composition, the pressures and temperatures of this atmosphere, and 
means of removing toxic substances. If the designer is given some 
leeway he may, for instance, elect to use pure oxygen with no recovery 
system and limited to 5 pounds pressure as was done in the Mercury 
Program. If he uses a liquid oxygen source the conversion from liquid 
to gas may serve as a heat sink and used to cool either the cabin or 
to keep the pilot cool through circulation through his suit, On more 
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protracted flights because of weight problems, it may be necessary to 
use gas mixtures, and scrubbing equipment to remove CO, and toxic 
by-products from the expired air. 


The simple types of controls found in conventional aircraft may not 
be adequate in space type vehicles. The pilot obviously will have to be 
restrained in his seat if a condition of weightlessness is to be ep. 
countered. This restraint may not permit conventional types of controls, 
Furthermore as the vehicle gets out of the sensible atmosphere aero. 
dynamic surfaces do not have the capability of guidance and may have 
to be backed up by reaction controls. 

A final psychological consideration which the designer must face is 
that of human habits, The personnel selected as crew for space vehicles 
have been chosen, and wisely so, from people having long experience 
and who are highly skilled in the operation of conventional high per- 
formance aircraft. These men have established habits of looking at 
their information displays, habits in interpreting it, and habits of oper- 
ating their controls. By the processes of developing these habits they 
have in a sense reduced their work load and if the habits are good 
under periods of high work load they do not have to direct their atten- 
tion in nearly as great a degree to these responses. All of you are 
familiar with this problem through driving automobiles. You always 
have a period of relearning when you buy a new car even though it may 
be nothing more than establishing a new familiarity of where your car 
is in respect to an adjacent object. If the designer produces a display 
of control system that may be counter in its operation to the conven- 
tional types, under periods of high stress, the operator may revert to 
his well established habits and thereby degrade his performance or 
produce a catastrophe. 

One of the areas of any given system that does not receive adequate 
Human Factor consideration is that of the ground support equipment 
and the controi center. With the highly complex checkout procedures 
for space systems the human engineering problems of ground support 
are almost as serious as those of the crew station of the vehicle. 

A higher percentage of misfirings have been due to human errors 
in the checkout and launch procedures than to errors in the design of 
the hardware. Human problems of judgment and performance of func 
tions are as prevalent in ground equipment as they are in the vehicle 
crew station. The types of fuels used with and the resultant hazards 
around the launch pads have necessitated the development of protec 
tive equipment, specialized tools, and emergency procedures, “Murphy's 
Law” applies with a vengeance in ground operations, To those of you 
who do not know “Murphy’s Law,” stated simply it contends that if 
mistake can be made, some fool in the system will make it. It is neces 
sary to design out the potential of human errors in the ground support 
and in the control centers of such systems. Consequently, it is desirable 
to make the same type of analyses of the ground crew’s activities and 
to establish requirements which must be designed into the develop 
ment of their equipment and procedures. 

So far I have discussed advantages of designing to meet these re 
quirements. Obviously, we can’t wait to test the adequacies of out 
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design with the first manned launch, Throughout the entire develop- 
ment of such systems you will find a series of development tests both 
of a static and dynamic nature. | am sure you are familiar with the 
necessity for wind tunnel and structural stress tests. In a like manner, 
it is essential that the compatibility of the man and the machine be 
tested and evaluated. Some of this can be done under static conditions, 
but it is in the dynamic testing where the human breaks down or his 
performance is degraded that we are able to identify our primary poten- 
tial problems. 

Concurrent with the development of such systems, it is essential to 
initiate indoctrination and training of both flight and ground crews. 
Training programs must be developed to cover both physiological and 
psychological requirements of the flight mission, In cases of a research 
and development program, the test personnel generally are given aca- 
demic types of training on current components of this system. 

Training programs must also be developed of a dynamic type where 
the fight crew may try out various information displays and control 
systems either in environmental simulation or in high performance air- 
craft. Frequently, indoctrination and training with accompanying phys- 
iological stresses accustom the human to what he may expect, what 
effects it will have on him, and how he may vary his reactions to com- 
pensate for these stresses. Two types of training of this type are those 
of heat environment and the effect of specialized suit design to compen- 
sate for stress. 

Most of the training programs for spacecraft crews includes extensive 
training periods on the human centrifuge. The individuals can be in- 
doctrinated to the experiences of high and fluctuating acceleration, They 
can determine the anticipated results from these stress forces on their 
ability to gain information and to make the proper response. High “g’s”’ 
are known to affect the vision often producing what is known as tunnel 
vision, In extreme cases of positive acceleration, people have experi- 
enced blackout and in negative acceleration redout. 

The Mercury pilots experienced somewhere in the neighborhood of 
40 training missions from the NADC center at Johnsville, Pa. Com- 
mander Shepard reports that they learned how to breathe and how to 
talk under high “g”’ so that there would be no period in which he would 
not be able to communicate. Correlated with this physiological and 
psychological training is that of practicing in real time the performance 
requirements of the mission profile. By use of computers the crew can 
be subjected to the mission accelerations and the flight duties of the entire 
fight. If problems arise, acceptable solutions may be developed by 
repeating particular portions of the mission or changes in equipment 
or procedures may be developed. 

I have made several references to test programs and particularly 
to development tests. One function of tests is to generate expected 
physiological parameters to which the crew station must be designed. 
Another form of development test is that of the effect on the crew 
of some variation from our known fields of human tolerances. For ex- 
ample considerable is known of the effects of sinusoidal vibration but 
very little is known of the effect of random vibrations on human per- 
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formance, We might say that these tests are measures of what th 
human can expect. 

The second type of development test is an appraisal of the design 
as it goes along. In other words how does the subsystem work, cy 
the human do the job he is expected to do under the conditions in whig 
he is placed and with the tools we give him? To use a rather simpk 
example but in a sense a critical test, we might find the human hx 
to observe moving indicators which have clockwise rotation on on 
instrument and counter-clockwise rotation on a second instrument. Th 
designer had what seemed to be logical reasons for the direction ¢ 
rotation but had overlooked the effect in the total operating situatiog 

Development tests also show us potential degrading effects of som 
of our support systems. Controls might be quite usable and workabk 
when the pressure suit is not inflated but the simple inflation of th 
suit may change the position of the helmet and so stiffen the suit tha 
the pilot would not be capable of seeing all of the instrument display 
panel, In one land vehicle some years back an attempt was made 
develop a pressure type of control which did not physically move a 
appreciable amount but which produced responses in the mechanisy 
from pressure applied against the control. This worked very nicel 
under relatively good operating conditions but a rough roadway caused 
the operator to apply extra force with resultant overcontrol. 

Other highly important tests are unmanned flights where sensing 
equipment can record the physical stresses encountered in the crey 
stations. If they differ from designed levels corrective action can 
taken either in the mission profile or in the design to relieve the stresses 
Animal flights have obviously been directed toward assessment of th 
adequacy of the environmental envelope developed for the crew station 

We have had only minimal experience in weightlessness and its po 
tential effect on man, There has been little demonstrable evidence ¢ 
any latent physical effect on animals of weightlessness encountered it 
these flights. In fact ““‘Ham” was able to carry on most of his traineé 
response performance with minor degradation during periods of highes 
“G”. This of course gives us much more assurance of the capability 
of the human when he is sent into space. Commander Shepard stated 
that weightlessness was no problem to him and Major Gagarin ha 
also reported, on his much longer flight, that weightlessness introduced 
no problem. 

Our manned flights today of course are of an experimental nature 
For this reason the human is one of the best over-all appraisers of how 
successful the flight is and can give us immediate information. In thé 
future the problems of operational flights as far as the human # 
concerned may be much less significant than they are today but we wil 
probably have other problems arise in their place. 

I have attempted to give you an over-all picture of human factoj 
problems studied by the physiologist, the medical man, and the psychol 
ogist in the development of our present space systems. I can assutt 
you that it is not a monotonous, boring task to work in this area. It# 
fascinating for no other reason than it brings together many discipline 
such as engineering, metallurgy, physics, physiology, and psychology 
all of which have to be considered. 
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A COMPARISON OF THE IN VITRO EFFECTIVENESS OF 
NITROFURANTOIN AND FIVE ANTIBIOTICS AGAINST 
BACTERIA FROM URINARY TRACT INFECTIONS*+ 


LOIS DICKEY, B.S., MT (ASCP), 46 Stratford Rd., Warwick, Virginia 


In recent years, it has been observed that antibiotics and sulfonamides 
were not controlling urinary tract infections so effectively as before and 
were ineffective, either because of development of bacterial resistance 
or because their use is restricted due to patient sensitization. Because of 
the decreasing efficacy of these antibacterials, a search was made for 
an agent that would have neither of these disadvantages and have a 
broad antibacterial spectrum. One group of scientists, working with the 
theory of controlling diseases by means of chemicals, studied the furan 
ring. Since simple compounds of this ring were found too weak to be 
used as antibacterials, researchers of Eaton Laboratories, Norwich, N. Y. 
strengthened its activity by altering its molecular structure.’ 

In 1944, Dodd and Stillman,’ found that the addition of a 5-nitro 
group to the furan ring resulted in a greatly improved antibacterial 
action, The first drug resulting, nitrofurazone (Furacin®), is used exten- 
sively as an antibacterial agent in the topical treatment of wounds, burns 
and skin infections. Further experiments resulted in the development of 
another compound: nitrofurantoin. 

Nitrofurantoin, a synthetic antibacterial, is different from antibiotics 
and sulfonamides in that it affects bacterial enzymes, slows or stops 
bacterial multiplication, and is bactericidal in higher concentrations. Side 
effects, mainly nausea and vomiting, are minimal and easily controlled 
by reduction of the dosage. Animal studies showed a wide margin of 
safety, little or no toxicity,*** and no significant changes in the hema- 
topoietic system.*® Bacterial resistance to the drug is slow and limited 
even after prolonged administration.* No cross-resistance with penicillin, 
streptomycin, or sulfonamides has been reported, and it proved effective 
where the tetracyclines and streptomycin were ineffective.’ The drug 
has proved specifically effective in the treatment of urinary tract infec- 
tions.* 

It is the purpose of this study to evaluate the antibacterial effective- 
ness of nitrofurantoin (Furadantin’’) a chemotherapeutic agent, as 
compared to the more commonly used antibiotics, e.g. chloramphenicol, 
streptomycin, penicillin, chlortetracycline, and oxytetracycline, in uro- 
logic infections. 


Materials and Methods 

In this series, 201 urine specimens obtained by catheterization and 
cystoscopy, were used. Bacteria were identified by their morphologic 
characteristics and their reaction to the culture media. 

A sample of each urine was cultured on brain veal-agar and incubated 
for 18 hours at 37 C. If growth was obtained, a portion was shaken in 
| ml. of broth. This was desirable for a more even bacterial suspension. 
*Received for Publication August 1960. 

+ From a Thesis presented, in partiai fulfillment of the requirements for the Degree of Bachelor 
of Science, to the Faculty of the Department of Natural Sciences, College of William and 

Mary, Norfolk, Va. 
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Plates of eosin-methylene-blue agar, Endo-Agar, and tubes of Klige 
iron-agar and Simmons citrate were inoculated from the broth suspep, 
sion, Sensitivity tests were then carried out by streaking a blood-agy 


plate. Different standard antibiotic discs, consisting of chloramphenieg| 
streptomycin, penicillin, chlortetracycline, and oxytetracycline, and nitr. gpecies* 
furantoin Sensi-Discs** were placed on the inoculated agar and ingy. ra 
bated for 18 hours at 37 C, This method permitted the simultaneoy} Vole 
report on both the type of bacteria and the sensitivity test. 

Bacterial sensitivity was classified according to the zones of growth 
inhibition produced by each antibacterial agent. A zone of less than df rettsr 
mm. was considered as “moderate,” whereas. that of 4 mm. was consid 
ered “marked.” In this study, only the bacteria showing “moderate” 
“marked” sensitivity were reported. 

Mirab 
Results 

The organisms found in the corresponding cultures, as shown in Table 
I, and the number of cases were as follows: Proteus sp. 56, Escherichia 
sp. 84, Alcaligenes faecalis 9, Pseudomonas aeruginosa 21, and Aero§ ™™ 
bacter sp. 31. 

GRAN! 
TABLE | TOT: 
Organisms Found in Urine Cultures - 
= = = x I 
CASES 
Organism Totals | No. 
Escherichia | 

Intermedia. . . 8 

Freundii | | 10 No. « 

kw 
Proteus | 

Vulgaris..... | 12 

Rettgeri...... | 11 

Mirabilis | 24 

Morganii. . 

| 6 | 
Aerobacter 

| 31 | 
201 201 


As shown in Table II, of 56 cultures of Proteus sp., there were 4 
species with 19 strains. The strains were classified according to their 
sensitivity to nitrofurantoin and the 5 antibiotics used, as follows: 


** 100 mcg. discs, supplied by Baltimore Biological Laboratory, Inc., Baltimore, Md. 


Table 
richia 
Aero- 
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TABLE 
Sensitivity of Proteus Organisms to Nitrofurantoin and 5 Antibiotics 
Nitro- | | Chlor- | | Oxy- 
Total No.of | furan- | Chloram-| Strepto- | _ tetra- Peni- | tetra- 
species * No. Cultures toin | phenicol | mycin cycline | cillin | cycline 
Protus | 
Vulgaris 7 x | | 
2 x x | 
2 * | a 
l x x x | 
12 
Rettgeri 5 x | | 
3 x x | 
l x x x | 
l x | x | 
1 
Mirabilis 4 x x | | 
8s x | | 
3 | x | x | x 
2 x | x | 
! | x | 
| l | x x x | | 
| 
| | 
| 24 | | | 
Morganii | 6 | x | | 
| l | x 
1 | 
| 1 | | | 7 * * 
| 
9 | | 
} = | | 
GRAND | | | 
TOTAL 56 56 | | 
* Each line represents a strain. 
x Indicates that the strain was sensitive. 
* Indicates that the strain was not sensitive. 


P. vulgaris: 
No. cultures 


— 


rettgeri: 


— 


— 


. mirabilis: 
9 


OO 


a total of 12 cultures with 4 strains 
Sensitive only to 

nitrofurantoin 

nitrofurantoin and chloramphenicol 


none of the agents 
nitrofurantoin, chloramphenicol & streptomycin 


a total of 11 cultures with 5 strains. 
nitrofurantoin 

nitrofurantoin and chloramphenicol 
nitrofurantoin, chloramphenicol & streptomycin 
nitrofurantoin, chloramphenicol & penicillin 
none of the agents 


a total of 24 cultures with 6 strains. 

nitrofurantoin & chloramphenicol 

nitrofurantoin 

nitrofurantoin, chlortetracycline & oxytetracycline 
nitrafurantoin and streptomycin 

chloramphenicol 

nitrofurantoin, chloramphenicol & streptomycin 
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P. morganii: a total of 9 cultures with 4 strains 


6 nitrofurantoin 

chloramphenicol 

l nitrofurantoin & chloramphenicol 
1 none of the agents 


An analysis of these results, shows that the most effective agent 
against these 4 different species of Proteus were nitrofurantoin, chloram. 
phenicol and streptomycin; and among these, nitrofurantoin proved th 
most effective. Based on sensitivity studies, the drugs of choice for th 
treatment of Proteus infections would be nitrofurantoin, chloramphen. 
col and streptomycin. 


As shown in Table III, of 84 cultures of Escherichia sp., there wer 
3 species with 20 strains, The strains were classified according to their 
sensitivity to nitrofurantoin and the 5 antibiotics used, as follows: 


E. coli: a total of 66 cultures with 11 strains 


TABLE 
Nitrofurantoin and 5 Antibiotics 


Nitro- Chlor- Onxy- 
Total No. of furan- Chloram-| Strepto- tetra- Peni- tetra- 
Species* No. Cultures toin phenicol mycin cycline cillin cycline 
Escherichia 
Coli 30 x 
15 x x 
5 x x x 
4 x x x 
3 x x x x x x 
3 x x 
2 x x x x 
1 x x 
1 x x x 
1 x x x x x 
1 x x x 
66 
Inter- 
media 4 x x 
2 x | x 
l x x 
l x 
8 
Freundii 4 x 
3 x x 
1 x 
1 x x x 
1 | x | x x 
10 
GRAND 
TOTAL S4 


* Each line represents a strain. ; 
x Indicates that the strain was sensitive. 


No. cu 


An 
again 
chlor: 
nitrof 
the di: 
be ni 

As 
aerug 
antib 


276 | 
Sensitivity of Escherichia me 


URINARY TRACT INFECTIONS 277 


No. cultures Sensitive only to 
30 nitrofurantoin 
15 nitrofurantoin and chloramphenicol 
5 nitrofurantoin, chloramphenicol & streptomycin 
4 nitrofurantoin, streptomycin & terramycin 
3 nitrofurantoin, chloramphenicol, streptomycin, 
chlortetracycline & oxytetracycline 
gents 3 nitrofurantoin & streptomycin 
Oram. 2 nitrofurantoin, chloramphenicol, streptomycin & 
the oxytetracycline 
or the ] nitrofurantoin & chlortetracycline 
rheni. 1 streptomycin, chlortetracycline & oxytetracycline 
l nitrofurantoin, chloramphenicol, streptomycin, 
penicillin & oxytetracycline 
were 1 nitrofurantoin, chloramphenicol & oxytetracycline 
their 
. E. intermedia: a total of 8 cultures with 4 strains 
+ nitrofurantoin & chloramphenicol 
2 nitrofurantoin & oxytetracycline 
l streptomycin & oxytetracycline 
penicillin 
E.freundii: a total of 10 cultures with 5 strains 
4 nitrofurantoin 
3 nitrofurantoin & chloramphenicol 
oxytetracycline 
mel I nitrofurantoin, chloramphenicol & streptomycin 
etre: nitrofurantoin, chlortetracycline & oxytetracycline 


An analysis of these results shows that the most effective agents 
against these 3 different species of Escherichia, were nitrofurantoin, 
chloramphenicol, oxytetracycline and streptomycin; and among these, 
nitrofurantoin proved the most effective. Based on sensitivity studies, 
the drugs of choice for the treatment of Escherichia sp. infections would 
* | be nitrofurantoin, chloramphenicol, oxytetracycline and streptomycin. 
x As shown in Table IV, results of sensitivity tests of A. faecalis, Ps. 
wruginosa, A. aerogenes, and A. clocae to nitrofurantoin and the 5 
antibiotics used, were as follows: 


A. faecalis: a total of 9 cultures with 5 strains 
. | No. cultures Sensitive only to 
x 5 none of the agents 
streptomycin 
l nitrofurantoin, chlortetracycline, penicillin & 
oxytetracycline 
= | nitrofurantoin & oxytetracycline 
| nitrofurantoin, chloramphenicol, chlortetracycline 


& oxytetracycline 
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Ps, aeruginosa: a total of 21 cultures with 4 strains 
10 Nitrofurantoin 
7 none of the agents 
3 nitrofurantoin & chloramphenicol 
1 nitrofurantoin & streptomycin 
A. aerogenes: a total of 24 cultures with 6 strains 
11 nitrofurantoin & chloramphenicol 
5 nitrofurantoin 
4 nitrofurantoin & penicillin 
2 nitrofurantoin, streptomycin & oxytetracycline 
| nitrofurantoin, chloramphenicol & streptomycin 
l chloramphenicol 
A. cloacae: a total of 7 cultures with 2 strains 
6 nitrofurantoin 
l nitrofurantoin & chloramphenicol 


These results would indicate the following effectiveness, in decreasing 
order: 

(a) A. faecalis—nitrofurantoin, oxytetracycline, chlortetracycline 

(b) Ps. aeruginosa—nitrofurantoin, chloramphenicol, streptomycin 

(c) A. aerogenes—nitrofurantoin, chloramphenicol, penicillin 

(d) A. cloacae—nitrofurantoin, chloramphenicol. 

In all these cases, nitrofurantoin showed a higher effectiveness as com. 
pared to that of the antibiotics tested. 


TABLE IV 


Sensitivity of Alcaligenes faecalis, Pseudomonas aeruginosa, Aerobacter aerogenes and 
Aerobacter cloacae to Nitrofurantoin and 5 Antibiotics 


| | j | 
Nitro- Chlor- Oxy- 
Total | No.of | furan- | Chioram-| Strepto- | tetra- Peni- tetra- 
Organism* No. | Cultures toin | phenicol | mycin cycline | cillin cycline 
| 5 | * * * | * 
Faecalis | 1 | x 
| 1 x | | x | x x 
| 1 x | x 
| 1 x x | x x 
Ps. | 10 | x | j 
Aerugi- 7 | * * * | . 
nosa | | 3 | x | x | | 
| 1 | x | x | | 
21 | | 
A. 
Aerogenes 5 x | | 
x x 
2 x x | x x 
1 x x x } 
1 
| 
24 | 
A. oe x 
Cloacae 1 x x 
7 | | | 


* Each line represents a strain. a 
x Indicates that the strain was sensitive. 
* Indicates that the strain was not sensitive. 
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Summary and Conclusions 

Sensitivity tests showed that nitrofurantoin inhibited bacterial growth 
in 177 of 201 (889%) urine cultures. Bacterial resistance to antibiotics 
did not affect the effectiveness of nitrofurantoin. The nitrofuran did 
not cause any apparent development of resistant strains. Good in vitro 
antibacterial results with nitrofurantoin were observed on most strains 
of Proteus, Pseudomonas, Escherichia, Alcaligenes and Aerobacter sp. 
This seems conclusive and significant when compared with the limited 
results obtained with the 5 antibiotics used in this study. Although 
limited, the present investigation has demonstrated the value of nitro- 
furantoin in combatting the most common organisms found in urinary 
tract infections. 
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THE NEED FOR A TRAINING PROGRAM FOR HISTOLOGY 
TECHNICIANS* 
(MRS.) DEZNA C. SHEEHAN, H.T. (ASCP) 
807 N. 64th St., Philadelphia 51, Pa. 
Since the inception of certification in histologic technic by The 
American Society of Clinical Pathologists, more than ten years ago, 
some laboratories in different areas throughout the country have insti- 


tuted a training program for high school graduates in preparation for 
this examination. It is now more than ten years since this program was 
undertaken and, I am sure most supervisors in pathology laboratories | 
engaged in this type of teaching would agree that the time has come to! 
evaluate the methods, the results and the necessity for this undertaking, 

Perhaps the first question supervisors might ask is why they started! 
taking histology trainees in their laboratories. If their answers are 
similar to mine, they will reflect a need. The inception of our program 
was the result of not enough medical technologists registered by The! 
American Society of Clinical Pathologists to fill existing staff positions | 
in a routine pathology laboratory where four to five hundred hema- 
toxylin and eosin slides as well as many special techniques were pro-| 
duced each day for diagnostic purposes. In addition to this, it was 
also because the technologists available to fill these positions were dis- 
covered to have had inadequate training in this field and therefore re 
quired on the job training while being paid the salary of a technologist. 

Any honest evaluation of the program in our laboratory would include 
the fact that we have made many changes during the past ten years, 


with the hope that each alteration would result in the improvement of 
our teaching plan. The basic plan of our program may be outlined in 
the following manner: 

1—Selection of student 

2—Period of probation 

3—Remuneration during training period 

4—Period of training 

5—Lecture course 

6—Supervised laboratory instruction 

7—Preparation for certification in histologic technic 

The selection of the student is probably one of the most important 
points in our program, for if this is not carefully administered, the plan 
of future procedure breaks down before it has been inaugurated. Many 
of our students have been recruited when the teaching supervisor was 
taking part in high school career planning days trying to interest 
students in a career in medical technology. Before proceeding, I would 
like to state that each student interviewed is advised to take a four year 
college course to obtain a degree in medical technology. Every effort 
is, and should be, made to direct the capable student into the four year 
degree course. When, for various reasons, this is not possible, are we 
not wise to direct these students into a course in preparation for regis 


* Second award Scientific Products Foundation—Educational or Procedural Techniques—196l 
Read before 29th Annual A.S.M.T. Convention, Seattle, Washington, June 1961. 
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tration by The American Society of Clinical Pathologists as histology 
technicians, rather than lose them to the varying competence and ex- 
cessive fees of trade schools? During the past ten years, more than 
ninety per cent of the students so recruited for our course have gradu- 
ated from high school in the academic course in the first quintile of 
their class. After an initial interview, we require the student to procure 
atranscript of his high school record and three letters of recommenda- 
tion, one from a teacher in the science department, one from the college 


or course counselor and a personal recommendation, The prospective 
student is given an application form, on which he lists in the order of 
importance, the most desirable attributes of a technician and answers 
questions so written to give the supervisor some idea of his motivation 
to this type of work. With this type of recruitment, the supervisor is 
given the opportunity to pick and choose in the selection of students 
for training in histologic technic. For example, although we could accept 
only six trainees for our course in 1960, we evaluated the papers on 
thirty nine applicants before making our choice, In November of 1960, 
we now have twenty one applicants for the July, 1961 class, at which 
time we can take only four students. 

The period of probation in our laboratory is three months. During this 
time the student is assigned to a registered histology technician on our 
staff, who acts in the capacity of a preceptor. He is given basic training 
on tissues collected for student teaching, and not on current diagnostic 
laboratory cases. He is carefully observed and evaluated by both the 
supervisor and his preceptor at various intervals, by the correlation of 
examinations on the lectures given during this time and his practical 
application of the didactic material in the laboratory situation. If, 
during this evaluation, the student does not show promise, his laboratory 
training is terminated at the end of the three month period. 

From the very beginning of our training course, we have paid our 
students a small stipend at the end of the probationary period, since 
we realize these students have a progressive value to the laboratory as 
their training increases. He is paid fifty dollars a month during the 
second three months of training, seventy five dollars a month during 
the third three months and one hundred dollars a month during the 
last three months of the year. At the end of a year, he is paid the exist- 
ing starting salary of a technician which, at the moment, is two hundred 
sixty dollars and fifty cents per month. 

The period of training is theoretically one year, but in effect varies 
from twenty to twenty-five months. At the end of the first year, the 
trainee becomes a junior staff member, continues in an advanced lecture 
course of review and takes his examination for certification in histologic 
technic. When he has satisfactorily met the requirements of this exam- 
inmg board, he receives a registry increase in salary which amounts 
to fifteen dollars a month. 

The lectures for the students in histologic technic must be a care- 
fully prepared course of instruction in the theory of all subject matter 
relative to this important subject. The basic outline of our lecture 
course, as well as an outline of the books used in the preparation of 
these lectures, and as assigned reading material for the student, will 
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be given to you on request. fifty 
The value of the lecture series lies in its properly supervised practi As 
application in the laboratory, under supervision. On a scheduled basig figure 
each trainee moves with his preceptor through the complete routing two ‘ 
of the laboratory, where he is carefully checked in all areas of technique 
including special technics. At no time is he ever given the responsibility | 
for the work of the laboratory, which rightfully belongs to registere/ 
members of the laboratory staff. HOSE 
The preparation for certification in histologic technic is a constay}~ 
one. Each student, before acceptance, knows that he is taking a coursq —— 
to prepare him for registry in histologic technic and is required tq 4 
take examination for this certification. He is given a copy of the Note} B 
book for Students in Histologic Technic’ and is required to purchase 4 ¢ 
copy of Lillie’s Histopathologic Technic and Practical Histochemistry} p 
He is given assigned study material ‘on subject matter relevant to th KEY: 
lecture course from the books of required reading in the laboraton 
library and is examined at frequent intervals in an effort to wate 
carefully his progress. 
How can we evaluate our programs for students in preparation fof , 
registry in histologic technic? Perhaps the most honest way would b¢ It 
to ask ourselves the following questions: Are the histology trainees iq cal t 
our laboratories just an extra pair of hands or are they enrolled in 4 sever 
training program in preparation for important work in the patholog the ¢ 
laboratory? Has the program in our laboratories been one in whic§ regis 
the student has been thoroughly trained in the theory of the technic og path 
has it been “on the job” training where he is doing the technic withoug the t 
any conception of why he is doing it? Is the trainee aware of the mang nicia 
different methods of accomplishing the same thing, or does he know Te 
only that which is routinely done in “this” laboratory? Have his higif used 
school record and letters of recommendation been carefully checkeg 1938, 
before accepting him for training in histologic technic? In what manned the | 
has his motivation to a career in science as well as to one in a servic§ were 
profession been established? Is the purpose of this training prograng and 
one of teaching, in all phases of histologic technic, or is it a means of volw 
providing cheap help in individual laboratories? Are the students ade} fede 
quately prepared by an intensified program of didactic material an@ and 
practical instruction for certification in histologic technic? These ques} in cc 
tions, as well as many others, must be answered by the teaching super! bank 
visor in the pathology laboratory if he is honestly interested in main} tech 
taining a high standard and purpose when taking trainees in histologid 
technic, as well as in the evaluation of his teaching. 
What are the results of this program and why it is — 


Although the ideal situation is undoubtedly one where the laboratorie 
particularly those in teaching institutions, are staffed throughout wit 
registered medical technologists, this is not possible in the major citie 
in the eastern portion of our country, and from the following charts} 200- 
it does not seem to be a possibility of the near future. In our city, witl} 300- 
five medical schools, seventeen American Medical Association approved 500; 
schools of medical technology and eighty seven hospitals (18 with morg 
than 300 beds and 10 with more than 500 beds) there were less tha —— 
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fifty technologists registered as M.T. (ASCP) during the past year. 

A survey of the five medical schools in our city produces the following 
figures : Four schools have associated schools of medical technology, 
two of which have had degree programs for some years. 


TECHNOLOGISTS AND TECHNICIANS EMPLOYED 


HOSP.BEDS BLOOD BANK CLINICAL LAB’S. _ PATH. LAB’S. 
NR _ R_NR R_ NR_ DNR 
A 562 1 3 2 5 

B 942 3 1 5 

C 897 6 40 28 17 6 

D 810 2 12 4 — 9 5” 


KEY: R.—registered M.T. (ASCP) 
NR.—not registered 
DNR.—degrees among not registered group 
*—H.T. (ASCP) 


It is obvious from these figures that we are not training enough medi- 
cal technologists to staff our teaching institutions or to staff the eighty 


4 seven hospitals in this area, It would also appear from these figures that 
the only approved school of medical technology in this group where 


registered personnel are teaching medical technology students in the 
pathology laboratory is the one in which a course has been provided for 
the training of students in preparation for registry as histology tech- 


nicians. 


To prove further the necessity of continuing this program, we have 
used school (C) with a degree program in medical technology since 
1938, as a guide in determining the number of technologists needed in 
the laboratories in hospitals in the United States. The hospital figures 
were taken from the Journal of the American Hospital Association*® 
and cover the laboratories in thirty-six hundred short term general, 
voluntary, proprietary and state and local government hospitals. The 
federal hospitals, psychiatric, tuberculosis and other long term general 
and special hospitals were not counted in this study, The guide used 
in computing the figures is: (1) technologist to each (150) beds in blood 
bank; (1) technologist to each (20) beds in clinical laboratories; and (1) 
technologist to each (150) beds in pathology laboratories : 


Blood Banks 
BEDS HOSPITALS TECHNOLOGISTS NEEDED 
100-199 1,328 1,328 
200-299 664 1,328 
300-499 512 1,536 
500 andover 202 1,212 


2,706 BLOOD BANKS 5,404 M.T.’s needed 
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Clinical Laboratories 


BEDS HOSPITALS © __TECHNOLOGISTS NEEDED 
100-199 1,940 9,700 
200-299 886 10,632 
300-499 622 12,440 
500 and over 2B 5,700 
3,676 CLIN. LAB’S. 38,472 M.T.’s needed 
Pathology Laboratories 
BEDS __ __ TECHNOLOGISTS NEEDED 
100-199 1,546 1,546 
200-299 868 1,736 
300-499 620 1,860 
500 and d over 226 1,356 
3,260 PATH. LAB’s. 6,498 M.T.’s needed 
Compilation of Charts 
TOTAL NUMBER OF HOSPITALS IN STUDY 3,600 
LABORATORIES IN HOSPITALS—Blood Banks 2,706 
Clinical Lab’s. 3,676 
Pathology Lab’s 3,260 
TOTAL 9,642 
TOTAL NUMBER OF TECHNOLOGISTS NEEDED 50,374 


KEY TO CHARTS (Since there is a wide variance in the range of bed capacity 
in the figures taken from the Journal of the American Hospital Association). 


BLOOD BANK: 


(figures on) 
50 


100-199 1 x 1328 
200-299 299 2x 664 
500 & over 900* *6 x 202 
CLINICAL 

100-199 100 5 x 1940 
200-299 240 12x 886 
300-499 400 20 x 22 
500 & over 500 25 x 228 


PATHOLOGY 


100-199 150 1 x 1546 
200-299 299 2x 868 
300-499 450 3x 620 
500 & over 900** **¥6 x 226 


*This figure was based on the 6 registered M.T.’s (ASCP) in School C 
**This figure was based on the 6 technicians in School C 


There are 6,845 hospitals listed in the Journal of The American Hospi- 
tal Association. The 3,600 hospitals used in this survey is 52.1 per cent 
or a little more than half of the total number of hospitals in the United 
States. Despite this fact, these figures indicate that the 20,614 ASCP 
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registrants‘ who are currently active in their profession would cover 
less than half of the staff positions in these 3600 hospitals. To date, 
there appears to be about 1,000 registered histology technicians, How- 
ever, unless efforts are made to close this gap by a planned course for 
the training of students in preparation for this registry, the 6,498 posi- 
tions in the pathology laboratories of a little more than half of the 
hospitals in the United States will be filled by trade school graduates 
who are not eligible for ASCP registry or ASMT membership. Futher- 
more, these figures would also indicate the number of positions now 
filled by other than ASCP registered technologists, in not only the 
pathology laboratories but also in clinical laboratories and blood banks. 

Suggestions have been made to have the H.T. program require two 
years of college prior to registration. However, although this is the ideal 
to reach for, I believe we must squarely face the fact that there are many 
reasons, mostly financial, why girls graduating in the first quintile of 
an academic course cannot go to college. Can we afford to lose these 
good students, when we so desperately need the histology technician to 
assist the medical technologist in the staffing of pathology laboratories? 
Might we not solve the problem more realistically at the present time, 
by extending the training period to two years and require that the train- 
ing be done in an approved laboratory of anatomic pathology rather 
than have these students, who are college material, fall into the hands 
of trade schools? 


Summary 


In summary I have reviewed the development and organization of 
our training program for histology technicians. Prior to 1950, when we 
established this program for students in preparation for certification in 
histologic technic, the problem of staffing our laboratory with ade- 
quately trained personnel was a constant one. Advertisements in local 
newspapers over a period of several months resulted in only trade school 
graduate applicants for these positions in a hospital of more than eight 
hundred beds, affiliated with a medical school and a school of medical 
technology with a degree program. Since the inception of this program, 
not only have we been able to keep our laboratory well staffed, but the 
quality of the teaching and the work produced in the laboratory has 
improved considerably. 

A review of the technical requirements in the hospitals of five medical 
schools in our city as well as a review of the needs of blood banks, 
clinical laboratories and pathology laboratories on ,a national basis 
proves our need for about two and one-half times our current number of 
registered technologists to staff 52.1 per cent of the hospitals in the 
United States. 

In reviewing the need of our pathology laboratories as separate units, 
the registered histology technicians would cover only sixteen and two 
thirds per cent of the technical requirements of 52:1 per cent of our 
hospitals in the United States 

It would appear, therefore, that we are faced with the stark reality 
of two choices until we can train enough medical technologists to fill 
the gap. We can either make our program for histology technicians a 


| 
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well planned, intensive course for two years in an approved laboraton I 
or be satisfied with the varying competence of trade school graduate 
in many positions in our laboratories affiliated with schools of medical 
technology. 
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THE ISOLATION OF STRAINS OF TRICHOPHYTON 
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GRACE A. KNOX, M. S. 


Section of Dermatology, Department of Medicine, University of Chicago, 
Chicago 37, Illinois 


Since 1946 infection with Trichophyton rubrum has rapidly increased in 


ition, oy and for the last twelve years T. rubrum has been the organism 


slated most frequently from cases of fungus infection of skin and nails 
which have been seen in the Dermatology Clinic of the University of Chicago 
Clinics. While there have been variations in the morphology, both gross and 
microscopic, and in the pigment production of the many cultures of T. 
rubrum obtained from these cases, most of them have been within the limits 
pf variation given in published descriptions of this species (Conant et al., 
954; Georg, 1959). 

From 1956 to 1959, six strains of T. rubrum which produce a melanin- 
ike substance in culture media containing tyrosine were isolated from six 


—patients seen at the University Clinics. Similar strains have been isolated 


in 1960 in New York State and by Dr. George Curtis of Cleveland, Ohio. 
Cultures of these two organisms have been received by the author from Dr. 
Morris Gordon of the State of New York Department of Health and Dr. 
Lucille Georg of the Communicable Disease Center, Atlanta, Georgia. 


MATERIALS AND METHODS 
Drganisms 


The first of these atypical strains of 7. rubrum was isolated in 1956 from 


“ ® patient hospitalized on the chest service. He was seen by the dermatology 


resident because of widespread fungus infection of skin and nails, On the 
posterior and anterior chest and upper arm there were scaling lesions with 
fre suggestion of an active border. The legs were scaly but noninflammatory. 
The soles were hyperkeratotic and there were scaly erythematous patches 
bn the dorsa of the feet. All toenails and the fingernails of the right hand, 
pxcept the thumb, were thickened, discolored and crumbling. Clinically it 
was a typical case of 7. rubrum infection of skin and nails. KOH examina- 
ion of all areas was positive. Because we were making a special study of 
persons with 7. rubrum infection, I saw the patient and took scrapings from 
jourteen areas for culture studies. 

These scrapings were placed on slants of Bacto-Sabouraud dextrose 
bar which contained antibiotics. After a few days incubation at room 
emperature, white filamentous growth was visible on nine of the fourteen 
plants and there was a dull pink pigment in the agar around each colony. 
This pink pigment spread through the agar and changed to red, reddish 
brown, brown and finally the agar became opaque and almost black. The 


tolony was characteristic for T. rubrum. The reverse of the colony could 
ot be seen through the opaque agar. Transfers were made to cornmeal 
lucose agar. The typical red pigment of 7. rubrum was produced on this 
edium. No dark pigment was produced in the agar. Microscopically only 
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septate mycelium was seen. No microconidia or macroconidia were foup/ product 
Many cultures of typical strains of T. rubrum are sterile. 

The patient stated that his mother and a paternal uncle had broken 
discolored toenails. They were asked to send clippings from their nails 
the laboratory. On Sabouraud dextrose agar their clippings yielded no 
T. rubrum cultures. 

Atypical strains of 7. rubrum were isolated from five more pati 
Pigment production in Sabouraud dextrose agar was similar in all, 
differed in that some produced many microconidia and some produced a fey 4528 
There was also a difference in the amount of typical 7. rubrum pigm produc 
produced by these six strains. 


Pigment Production 

When it was found that the nine cultures from the first patient prod 
a typical red 7. rubrum pigment on cornmeal dextrose agar and did pigme 
produce the dark pigment in this medium, transfers were made to tubes q pigme 
all culture media in stock. These included Bacto-Sabouraud dextrose aga the ag 
without antibiotics; 1 per cent Difco-neopeptone agar; 1 per cent Bacto} active 
casitone agar; Bacto-Yeast Morphology Agar; BBL-Czapek Dox Agar 
and sterile skim milk. The seven organisms isolated later were also test 


on these media with similar results. Growth and pigment production wer Dis 
as follows: mediv 
Bacto-Sabouraud dextrose agar without antibiotics: Growth and pigmel§ choy 
production were the same as with antibiotics. from 

1 per cent Difco-neopeptone and Bacto-castione agars—On these dextro$ oonid 
free media the rate and amount of growth was much lower than on deg on J 
trose medium but the rate of pigment production was much more rapi grow 
Bacto-Yeast Morphology Agar—The organisms grew well on this mediu the } 
and produced typical 7. rubrum colonies. The reverse of the coloniel micr: 


varied from light brown to red. No pigment was produced in the agad any 


BBL-Czapek Dox Agar—Little or no growth. No pigment productiag 4 ‘sy 
Skim milk—The milk became dark brown. There was little evidence @ py ¢ 
growth except a black ring at the surface. were 
3ecause of the intermediate red pigment and because the pigments weg /. 7 
produced more rapidly in dextrose free media it was thought that the bla = T: 
pigment might be a melanin-like substance. The composition of the yeaq to n 
morphology agar was investigated (Difco, 1953). As nitrogen sources i} the 
contains ammonium sulfate (3.5 g./L.), asparagine (1.5 g./L.), and th This 


(20 mg./L.), and dl-tryptophane (20 mg./L.). This medium contains 1 be n 
cent dextrose. The pH after autoclaving is 4.5. When this medium wal P 
modified by the addition of tyrosine (.04 per cent), pigment production waj whi 
superior to that in peptone or casitone agar. if 


Liquid media were prepared for further study of pigment production. | 
per cent solutions of neopeptone and casitone with and without dextros4 tim 
were inoculated. Pigment production was more rapid in the dextrose fre fro: 
solutions. Epi 

A 1 per cent solution of Bacto-vitamin free casamino acids yielded I 
clear, colorless solution and was the best medium for demonstrating thy "™l 


amino acids, l-histidine monohydrochloride (10 mg./L.), dl-methioning of t 
/ 
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' founif production of the pigments. In stationary cultures (100 ml. solution/500 
ml, Erlenmeyer flask), if the inoculum floated on the surface, pigment pro- 
<en anf duction started in less than 24 hours when growth was very slight. In this 
nails clear colorless solution the first visible pigment was bright pink. In less than 
norma week the solution was opaque and almost black. If the inoculum was com- 
pletely submerged pigment production was delayed. Shaking of the flask 
‘atiem cultures increased the rate of pigment production. In the first experiments 
|. Thell per cent solutions of Bacto-vitamin free casamino acids were prepared 
a fe using tap water and “piped in” distilled water. The amount of fungus tissue 
gment produced in tap water solution was greater than in distilled water but pig- 
ment production appeared equal, All flasks became opaque and almost black. 
Slants prepared with Bacto-vitamin free casamino acids, Bacto-agar and 
distilled water showed good pigment production although growth was slight. 
Later “piped in” demineralized water was used to prepare the solution and 
Oduce} agar slants. Growth was equal to that in the distilled water solution but no 
lid pigment was produced. When copper sulfate was added the production of 
bes 9 pigment was rapid. Some pigment was produced on the agar slants. Evidently 


© aga the agar contains enough copper for the formation of a very small amount of 
Bacto} active enzyme. 

RESULTS 


1 weg Disregarding the production of the melanin-like pigment in the culture 
medium, these eight organisms showed morphological and cultural characteris- 
: tics of T. rubrum. No microconidia or macroconidia were found on the 
‘SMe Sabouraud dextrose agar cultures of the first isolate, or on organisms isolated 
from the same patient at later dates. The other seven strains produced micro- 
conidia on Sabouraud dextrose plates and some produced many or a few 
“Son slants. The first isolate produced numerous clavate microconidia when 
Tapi§ grown on Bacto-Yeast Morphology Agar. They were borne singly along 
“diu@ the hyphae. All of the atypical strains of T. rubrum developed numerous 
None microconidia on this medium, as did normal strains which did not produce 
4§a§ any microconidia on Sabouraud dextrose agar. No macroconidia were seen. 
ictio A ‘systematic search for them was not made. Four of the patients were seen 
1€ @ by the author and the histories of the others were reviewed. Their lesions 
were similar to those of hundreds of patients from whom normal strains of 
wen T. rubrum were isolated. 
blaf Tyrosinase is a copper enzyme which catalyzes the oxidation of tyrosine 
yeay to melanin. Tyrosine, copper and oxygen were found to be necessary for 
ces i) the production of the pigments in the culture medium by these organisms. 
d thy This is strong presumptive evidence that they are the result of the action 
oning of tyrosinase on tyrosine. Isolation and analysis of the black pigment would 
be necessary for positive identification of this pigment as a melanin. 

Pigment was not produced in the aerial mycelia. The colony remained 
white until the culture was old, then it became matted and gray. 

It was possible to obtain repeated cultures from three of the patients for 
on. |} three years. The same atypical strains of T. rubrum were cultured at all 
‘trosg times. In 1959 the first patient sent clippings of his fingernails and toenails 

freq from Europe, where he was a Fulbright Fellow. The toenails yielded 

Epidermo phyton floccusum in addition to T. rubrum. 
led It is the opinion of the author that these organisms are variants of T 
x thy rubrum and should not be classified as a new species of Trichophyton. 
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DISCUSSION 

Brown and black pigments in plants are usually called melanins, althoug 
most of them have not been examined and some which have been analyze 
have been found to be non-nitrogenous. Thomas’s definition of a melanin, 4 
naturally occurring melanin is a dark polymeric indole derivative of hig, 
molecular weight which is produced by a series of reactions involving 
tyrosinase, oxygen and as organic substrates, either tyrosine or dihydr 
xyphenylalanine (‘dopa’),” excludes even the blackest non-nitrogenous pig 
ments. 

The intermediate products in the formation of melanin from tyrosine ay 
at the present time thought to be the following: tyrosine; dopa; dopa qui 
none; leuco compound (reduced dopachrome); dopachrome (red); 5, § 
dihydroxyindole; indole 5, 6-quinone; melanin. For further informatig 
about the intermediate products, and the reactions: by which they are formed 
the reviews of Thomas (1955), Lorinez (1954), Lerner and Fitzpatrid 
(1950) and Raper (1928) should be consulted. 

At present it is not known how these atypical strains of T. rubrum diffe 
from normal strains. Three possible differences are being studied. They an 
synthesis of an enzyme not normally present, lack of an inhibitor presen 
in normal strains, and a difference in permeability. The production oj 
tyrosinase inhibitors by fungi has been reported by a number of invest} 
gators. Zussman, Lyon and Vicher (1960) have presented some evidence 
that the normal pigments of 7. rubrum may contain a melanoid fraction 
If tyrosinase is produced by normal organisms, the difference may be th 
secretion of enzyme or intermediate products of the tyrosinase-tyrosine reac 
tion into the culture medium, due to a difference in permeability. 

Trichophyton violaceum produces a dark substance in agar slants. This és 
seen in old cultures and is probably the result of the release of pigment 
into the medium due to autolysis of fungus tissue, rather than secretion of 
pigments or enzyme by the fungus. 
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SUMMARY 

Eight strains of T. rubrum which produce a melanin-like substance hav 
been studied. Tyrosine, oxygen and copper are required for the production 
of the pigments in culture medium. Work on the enzyme and pigments is 
continuing and quantitative studies will be published later. It was found that 
cultures of 7. rubrum which were stirile on Sabouraud dextrose agar, both 
normal and atypical strains, produced numerous microconidia on Bacto 
Yeast Morphology Agar. The factors in this medium which enhance micro 
conidia production are being investigated. 
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REVEREND WILLIAM H. CREEVEY 


Woodland Park Presbyterian Church, Seattle, Washington 
Invocation at the House of Delegates in Seattle, Washington, 
June 15, 1961 


Oh, God, our Creator and our Father, who has given us minds and 
hearts and hands, grant us the minds to know Thee, the heart to love 
Thee and the hands to serve Thee. Forgive us if we have addressed Thee 
as Father without first acknowledging our neighbor as our brother. For- 
give us if in prayer we have sought Thy prayer withont first acknowledg- 
ing in every instance of human need, a place for Thy service. Help us 
to know, Oh, God, that truth is ultimately personal, that the value of 
research is the ministry, that the meaning of work is not so much 
earnings as service, and so we invoke Thy superior presence in our 
deliberations this day, that our common presence may be the ministry 
through Jesus Christ. 


Amen 
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